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FOREWORD

Thiz report has been prepared by Robert R. Jurick and James F. Bittle, O
of the Digital Coemputation Division, Directorate of Computation Services, Deputy
for Enginecering, Wright-Patterson Air Force Base, Ohio, It consists of informa-
tion necessary to use the RDE69 computer program written for the Plans group
of the Air Force Flight Dynamics Laboratory at Wright-Patterson Air Force
Base, Ohio. This group, charged with development and implementation »f the
program, is comprised of Mr, A. B. Nutt, Mr. J. F. Schmidt, and Lt M. D.
Rusk. The RDE69 programming effort began in August 1967. This repert was
submitted by the authors on April 19, 1968.

This technical report has been reviewed and is approved.

TN

CLEM GRABNER, JR.
Digital Computation Division
Directorate of Computation Services
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ABSTRACT

A formulation and digital computer program is presented as a management
tool to allocate the budget of a research organization. It has been designed to
meet the specific needs of the Air Force Flight Dynamics Laboratory at Wright-
Patterson Air Force Base, Ohio, but instructions are included to ena’ “e the
program to be used by any research organizations. The value of a specific re-
search task is defined and an optimization technique i8 employed to maximize the
total value achieved for a given yearly budget constraint of the organization, A
maximum of 250 research tasks may be considered. The program performs a
yearly optimization tor up vo {ive years. It gencrates a number of reports which
indicate the progress of each research task during the given time period and the
effect of this progress on other organizational entities.

it

P P




ASD-TR-~68-23

TABLE OF CONTENTS

SECTION PAGE
I INTRODUCTION 1
:\
1} MATHEMATICAL FORMULATION 4
1. Definitions of Terms 4
i 2. Problem Description 5
! 3. System Flow Diagram 9
: 4. Descripilon of Routines 12
; a. EDIT 12
b. EXEC 14
c, TINTT 14
d. BJP 15
e. SMLP 15
f. FNAL 21
g. FACT 22
5. Applications and Limitations 22
144 INPUT-OUTPUT DESCRIPTION 26
1. Description of Input and the Input Form 26
2, Program Constants 33
3. Examples of Output Reports 34
v PROGRAMMING GUIDE 417
1. Running the program 47
2. Progre ing Notes 47
3. Listin, of All Routines 52
APPENDIX 1 INSTRUCTIONS SENT OUT BY
AFFDL TO TASK ENGINEERS 81
APPENDIX @I SAMPLE INPUT DATA FOR SPECIFIC
TASK 121




ASD-TR-68-23

12.
13,
14,
15.
16.

17,

ILLUSTRATIONS

RDE Logic Flow Diagram

Cost Versus Confidence Level Gravh

Timeliness Function Graph

Sample Input Form

Sample Input Data Listing

Sample System Support Versus Task Matrix

Sample Adjusted System Support Versus Task Matrix

Sample Technological Objective Support Versuz Task
Matrix

Sample Limited War Support Versus Task Matrix
Sample 1498 Associated Work Units List

Sample Priority List

Sample Annual Report

Sample Final Report

Sample System Profile

Sample Facility Utilization Report

EDIT Deck Setup

RDE69 Deck Setup

vi

PAGE

17
19
32
34
35

36

37
39
40

41

48

49




e - g e

ke g g e e

ASD-TR-68-23

YARIABLE

CENG

VARIABLE NAMES AND SYMBOLS

FORTRAN NAME

BJ

BP

CAVG

BPSUM

CJ
COST

CENG

CLY

CLNU

CLH

Cs

AR

DN
EC
EI

TG

NRL

vii

DESCRIPTION
Contribution of task to system j

Adjusted b, from equations (2a) and
(2b)

Average contribution of all tasks to
system j

Total system contribution for a given
task

AFFDL designated weight of system j

Cost of resource level k for a given
task including converted engineer costs

Cost of employing one engineer for one
year

Confidence level at end of preceding
year

Confidence level attainable if RLk
funds are used

Confidence level array for years pre-
ceding first year of optimization

Contract and support funds used at
RL,

Ranking factor in value coefficient
equation

Number of tasks in division n
Contract engineers used at RLk
In-house engineers used at Ft]..k
Contribution of task to tech objective §

AFFDL designsted weight of tech
objective }§

Rank of task within its division

Resource level k for a given task




ASD-TR-68-23

VARIABLE NAMES AND SYMBOLS (CONT'D)

VARIABLE FORTRAN NAME DESCRIPTION
RDEk OBJ Value -oefficient for RLk
t TBJ, TGK Expected time-to-completion for
) systems or tech objective as determined
by AFSC
'1‘k TGSUM Total tech objective contribution for a
~ given task
Tk j TIM Timeliness factor of value coefficient
! equation
T8 Time in years for task to reach a con-

Yi
fidence level of .8

vitl




:
{
¢
}
i
i

ASD-TR-68-23

SECTION 1
INTRODUCTION

The Research and Development Effectiveness program (RDE) is designed to
optimize the selection of tasks to be funded in a scientifically oriented organiza-
tion which is constrained to a limited budget. It has been developed to meet the
needs of the Air Force Flight Dynamics Laboratory (AFFDL) at Wright-Patterson
AFB, Ohio; however, this documentation has been prepared to satisfy the interest

shown by private industry and other Air Force agencies,

The problem of objectively allocating applied research resources within a
large laboratory has basically two compoenents: (1) the estimation of the potentia!
value of an advancement in the state of engineering technology; (2) the alternative
ways and costs associated in making this advancement, The research manager's
function is to continually make choices among a large number of ways to spend
resources, He must decide (1) what projects and tasks should be funded; (2) what
rate of funding should apply; (3) whether the effort should be in-house or contract,
Prior to the use of this program the zllocation decisions were often the result of
a loose interaction between requirsr.ients based on need, priorities as assigned
bv higher headquarters, and notions ot costs and diminishing returns based on

experience.

One often-used wethod of allocating resources is to list the possible projects
in order of priority and then to fund each project successively until no more re-
sources are left. This method often results {n low cost projects of relatively low
pricrity being ignored. Such a method has also another fundamental weakness in
that it is very difficult to say just what level of funding is cnough for any particular
project. Fortunately it i8 possible to devise criteria for task selection which
incorporate measures of both value and cost. Often it is not casy to develop these
measures of cost and benefit objectively, Furthermore, it is humanly impossible
for one individual to perform simultaneous evaluations of a multitude of competing
projects. An! a nonsimultaneous comparison, for example, may result in the
allocation of resources on something very close to a fiist come , first served

basis,
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In lighkt of the above problem, in 1362 the Thief of the Aeromechanics Direc-
torate, Aeronautical Systems Division, assigned Capi. Robert H. Rea, in the
Plans Office, to look into the possible ways that allocations of resources might
k2 accomplished. During the course of his studies and investigation, he obtained
the gssistance of Lt. Thomas W. Synnott, an instructor in economics in the
Departmernt of Systems Management, Air Force Institute of Technology. Lt. Synnott
suggested the use of Mathematical Programming as used in Capital Budgeting
Problems, as described in a Doctoral Dissertation by H, Martin Weingartner.

A linear progremming approach was applied, a mathematical model was develop-
ed, and a trial run was made in 1964 - 65 for the FY 65 program. Each sub-
sequent year improvements and changes have been made to the model, irnut
data, and output formats. Beginning in 1965 (RDE66 program), the M40 linear
programming routine was used in the -olution of the aliccation problem. In 1968
(RDEG69 program) the linear program was abandoned in favor of a simplified
program because, due to severe budgetary limitations, a single crit‘-21 variable
expressed in dollars was found to be adequate. The ratio of objective function (or

merit factor) divided by cost in dellars is used as a ranking function.

The above, regardless of solution method empioyed, carries the basic ob-
jective of providing a decision aid for the Labhoratory Director in utilizing the re-

sources of the Air Force Laboratory in an eifective manner,

The remainder of this report is composad of three purts; mathematical
formulation, description of input and output, and a programming guide. Section II
ig intended to familiarize the user with the matl.ematical and logical structure
o1 the program. A complete understanding of this section is8 necessary before
the program cun be expected to proc-ice meaningful resulis, In addition, a
thorough knowledge of the formulation is required before changes to the code can

be attempied.

Section III describes in detail the preparation of the input data cards.

Finally, Sectiou IV contoins complete program documentation, and is sup-
plied so that (he user may easily tailor the program to his specific needs. In
order that the program be essentially machine independent, the br'k of the code
is written iv FORTRAN,
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Although this report is intended to be primarily a programmer-user manual,
Appendix I is included to show how the input information is obtained from the pro-
ject engineers. "Format I," which the engineer fills out, is then translated to
AFFDL Form 15 which is the computer input form. Appendix II contains a sample
FORMAT 1 for task 134702, This task is then used as the example task for all

reports,
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SECTION II
MATHEMATICAL FORMULATION

1. DEFINITIONS OF TERMS

9 1498 WORK UNIT - An individual effort within a task,

¢ CONFIDENCE LEVEL - A measure of the progress of a task. Its range is
from .2 to .8 with the effort necessary to achieve each even-tenth being
defined by the task eugineer.

® DIVISION - The largest sub-organization of the Flight Dynamics Laboratory.
T*e five divisions of AFFDL are:

(1) Structures

{2) Flight Mechanics
(3) Flight Control

{4) Vehicle Dynamics
(5) Vehicle Equipment

e FACILITY - A test or support facility suck ao a wind tunnel or digital com-
puter.

o PROJECT - A group of tasks that cover a given technical area within a
technical domain (division).

¢ RESOURCE LEVEL - A description of the funding level of a task, A task
is funded at resource level one if it receives its requested contract and
support funds. A task is funded at resource level two if it receives the con-

tract and support funds associated with double engineering manpower,
@ SYSTEM - An AFSC approved system such as anti-ballistic missile or AMSA.
® TASK - A subdivision of a project. It is the basic funded ¢lement of AFFDL,

¢« TECHNOLOGICAL OBJECTIVE - An approved goal of a division such as

better instrumentation or improved reliability for a given function.
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® VALUE COEFFICIENT - A number associated with each resource level of
each task, It represents the tasks contribution to the overall eftectiveness of

AFFDL at a given resource level,

2. PROBLEM DESCRIPTION

The management problem of obtaining maximum production for a given
capital outlay becomes more complicated when the product is as intangible as
technology. How is maximuin technclogy output measured? How can the prog-
ress of one scientific effort be predicted when it is dependent upon the prog-
ress of many other scientific efforts? What is a basic unit for measuring

technelogy ?

The organizational structure of AFFDL satisfies the requirement for a
set of basic technology activities. AFFDL is composed of five divisions with
each division responsibie for scveral exploratory development projects, each
of which is subdivided into a sat of tasks, The task is the smallest documented
effort element of AFFDL that receives a defined budget and, therefore, it be-
comes the bas.c element of the optimization problem. The input to any task is
dollars ~nd manpower, and the cutput is the value of the attainment of its de-

fined technological objective in a timely manner,

The value associated with a given task at a given time is dependent upon its
support of officially defined Air Force Systems Command (AFSC) proposed
systems or subsystems and technological objectives. The value of a task is
also dependent upon the present state-of-the-art in its technical area and its
predicted rate of progress. The total value of the AFFDL program is the sum
of the values of its individual tasks. Because the budget is limited, it must
be divided among the tasks in such a way as to maximize the total value of the

AFFDL program,

The cost-effectiveness of a task is defined as the ratio of value received
to money spent. Three choices of funding are possible for each task; (1) funds
requested by task engineers, (2) funds necessary to perform the task with twice

the requested manpower, and (3) ne funds., Choices 1 and 2 are called resource
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levels 1 and 2, respectively. The optimsl aliocation of funds is determined by
first choosing the most cost-effective resource levei for each task, then ranking
all task= according to cost-effectivenesa, and, finally, funding tasks in order of
decreanirg cust-effectiveness until the budget is expended. This process is con-
tinued for flve years with the state-of-the-art of each task at the beginning of
esch year depending upon the funding level for the preceding year. This process

is shown in Figure 1.

The following reports are generated by the program:

Input data listing

Input error listing

Systern support versus task matrix

Adjusted system support versus task matrix
Technological objective versus task matrix

Limited war support versus task matrix

1498 associated work units, listed by task
Cost-effectiveness ranking (Priority List) {or each year
Project summary for each year (Annual Report)
Five year project summary (Final Report)

List of tasks not selectea for five years
Technological objective and system support profiles
racility utilization report

Examples of the reports are presented in Section III.

The first seven reports are written prior to the optimization phase and
therefore are not dependent upon the results of the task funding procedure. The
iimited war data and the 1478 assoclated work units are not used in calculations
within the program., The facilities used by 8 given task are neglected in determin-
ing its cost-effectiveness. The facilit. .itilization report is used as an aid in pre-
dicting the facility requirements genersted by the optimal selection of the tasks.

The term "optima) selection' usually signifies a linear programming ap-
proach to soiving the budget allocation problem. This problem can indeed be
structured as a linear programming problem with the simplication, however,




ASD-TR~-68-23

RERD
INITIAL TASK
DATA & BUDGET
FOR 5 YEARS

DETERMINE
VALUE & COST
OF EACH TASK

1
g CHOOSE
1 BEST RESOURCE

J LEVEL FOR

RAKY TASKS
ACCORDING TO
COST-EFFECTIVENESS

CHOOSE
KOST COST-
EFFECTIVE TASK

d

1S
UPDATE . CHOOSE
DATA FOR e NEXT MOST
CHOSEN EXPERDED COST- EFFECTIVE
TASKS TASK
INCRENENT
YEARS

Figure 1. RDE logic Flow Diagram
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of having only one constraint, money. The existence of only one cons’-aint elimi-
nates the need for the commonly used Simplex algorithm and allows selections to
be made on the criteria of highest ratio of objective coefficient (value) to row

coefficient (cost),

Earlier versions of this program did employ the Simplex algorithm to solve
the problem because exploratory development laboratory manpower was consider-
ed a constraint. This constraint, however, ha. been eliminated because of the
realistic assumption that, if a manpower limit has been met before the lab-

oratory' s budget has been expended, the surplus funds can be used to employ

more personnel.
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DESCRIFPTION OF ROUTINES

a. EDIT Routine

This routine rsads in the following data for eacl: task:

Division number

Project number

Task number
Subtask number

Task engineer's name, office symbol, and telephone extension

Project engineer's name

Limited war support data including degree of support to limited war, special
air warfare, interdiction, close air support, and logistics.

Ranking of task within the division

Task title

Confidence levels achieved during preceding four years

Contract and support funds used during preceding four years

Contract and support tunds requested for present year for both resource

levels

Contract engineers and in-house engineers requested for present vear for

both resource levels
Identification number of each technological objective supported by this task
and the percent of the total task effort thuat directly affects the completion of

that technological objective
'dentification number of each system supported by this task and the percent
of the total task effort that directly affects the progress of that system

1498 associated work units
Amount of contract and support funds and enginecring manpower necessary

to achieve each confidence level

Identification number oi cach facility used to achieve each confidence level

and the . quired number of occupancy hours
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Most of this data is not operated upon in EDIT since the primary purpose of
this routine is to eliminate data input errors. In addition tc making several se-
cuence checks to assure that all the Jdata for cach task is in its proper order, the

following error checks are made:

® Division number too large

e Division ranking exceeds number of tasks within the division (This requires
that the number of tasks per division be available as part of the program)

®  Confidence leve! less tuan .2 or greater than .8

o Illegal system identification number

o System support greater than 100,

o [llegal technological objective identificat: n number

® Technological objective support greater than 10u,

® Total ongineers less than .3 {or resource level one

®  Total engineers for resource lev-l two greater than double the total engineers
for resource level one

L] Total engineers for resource level two les n total engineers for resource
ievel one

e Illegal facility code (This requires that a list of all facility codes be avail-
able as part of the program)

L] Zero nccupancy hours needed for a given facility

L] Non-zero occupancy hours associated with no facility

e  Confidence level data not given in steps of [}

Manipulation of the data only occurs when the confidence level of a task for

19635 is not an even tenth. The confidence level caleulating routine CLNU requires
the cost to go from one even tenth to the next largest even tenth, Therefore, in

the case of g task not starting at an even tenth, the yiven data must be extrapolated

in the following manner.

Let CLH({4) be the non-even tenth confidence level {or 1965 and CAS be the

: contract plus suppoert funds needed to achieve the next largest even-tenth con-

£ i

; fidence level CLA. Letting | x ¢ represent the largest integer < X, CLA s
LY

J

[ ST
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equal to . 1 [ 10, .» CLH(4)] + .1, and therefore the cost to go frcm CLA - .1 to

.1+ CAS .
CLA is CLA - CLH{) The engineer dawa to go from CLH{4) to CLA must also
. .1 : .
be multiplied by TIA - CIH@) te determine the number of engineers needed

to go from CLA - .1 to CLA,
b. EXEC Routine
The funct:on of the executive routine is to:

1. Readin thebudget consirzinte, number ofyears, and the logical vari-

ables which control report generation and resources level ceilings.
2. Perform necessary tape positioning functions.
3. Control iteration on multi-year passes.
c. INIT Routine

This routine reads in the edited input and writes out the limited war versus
task matrix and the system support versus task matrix including the row aver-
ag.s. These averages are the sum of the system contributions for a given task
divided by tb- jumber of systems supported by that task. The cciumn totals and
averages are also printed. The column total for a given system is the sum of
the contribution< for all tasks that support that systein. The column average for
a given system is the sum of the contributions divided by the number of tasks
that support that svstem. These column averages are retained and become input
to the BJP routine.

Since the only constraint to the optimization problem is money, ail costs
associated with a given task are adjusted to include the costs of the coniract

and in-house engineers. The equation used for this process is:

Ck z CSk + CENG - (ECK + Elk) (n

14
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where

k is the resource level

CSp is contract and support doliars

ECk is contract engineers

EIP is in-house engineers

CENG is the cost of employing one engineer for one year. This cost is

currently set at $12,7 (Note that all costs are expressed in thousands of
dollars).

d. BJP Routine

The input for this routine is the edited task data and the average contribu-
tion for each system. The output is the 1498 associated work unit ligt, the ad-
justed system support versus task matrix, and the technological objective sup-

port versus task matrix including row averages.

The adjusted system contributions are determined by the following equation:

i f b. <b. , b. = b,
' i i j i (2a)

b, [+ 25(b, - )| (2b)

where

bj is the original system contribution

b'j is the adjusted system contribution

and

bj is the average system contribution for all tasks.

This adjustment has the eifect of increasing the contributions to a system for
those tasks whose support is greater than the average. In most cases the aver-
age contribution for a task is higher than its unadjusted average on the system

support matrix; it cannot be lower.

e. SMLP Routine

SMLP, the "simulated linear programming" routine, is the central sub-
program of the system. A thorough understanding of this routine is necessary
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for the successful implementation of the RDE program. The major regquirement
of this program {solving for the optimal allocation of funds) can be described as
a linear programming problem with the variables being the resource levels of
the different tasks. The constraint equation of this problem is the inequality re-
quiring that the sum of the costs of the selected tasks does not exceed the labora-
tory's budget; the objective function iz the linear functional representing the sum
of the values of the resource levels of each selected task. Since there is only one
constraint equation, and since the variables can only be 1 or 0, representing fund-
ed or not funded, the iterative Simplex method of solving linear programming
problems can be replaced by the more direct approach of considering the ratio

of value to cost for each resource level of each task.

RDEk, the value of rescurce level k for a given task, is determined by the

following equation:

ROE =
% CcL

(d- Bk + Tk) {3)
where CL is the present confidence level of the task

CL'k is the confidence level achieved if the task is funded at RLk

d is the ranking factor

Bk is the total system contribution

and T, is the total te:nological objection contribution

k
The confidence level, CL, for the first year of a five-year problem is given
as input data. The confidence level for each succeeding year remains at CL if
the task is not selected, or becomes the CLi( of the preceding year if resource
level k is selected. The projected confidence level, CLi{, is aetermined by
linear interpolation of the cost versus confidence level function derived from the

input dawa.

Let X represent a confidence level of .1 . m where m - 2,...,8 and let

Z represent the cumulative cost to reach Xm starting at CL. Then if Ck' the

16
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resource level k funds, is contained in the interval, z < C the pro-

kS Zm+1

jected confidence level, CL'k, can be determined by the following equation:

] Ck - lm
Coy = x+ 0| ————7p (4a)
K m Zo o+ zm

If, however, Cks Zn where X1 € CL < X the following equation must be

used:

cL, = cL+ixm-CL) Gy (4b)
im

The following input data will be used to determine a cost versus confidence level

graph (Figure 2) and as sample data to clarify some of the ejuations.

CONFIDENCE LEVEL COSTS TO ACHIEVE

.3 10
C.=13
CL=.24 ! -4 0
C, =25 .5 20
.6 20
7 0
.8 5
60 -
z. [~ /
vy z
- 6 7
(2}
O
[ &)
w
> z, RL2 FUNDS
'.. —————————————
5
S ]RLI FUNDS
: b T
O
2 o2 0.3 0.4 0.5 0.7 0.8
X, X, X Xy e x, Xq

Figure 2. Cost versus Confidence Level Graph
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Using the above sample data, CL! 1 for the first year can be calculated from
(4a) as follows:

' Cl _lQ '3‘ IO
CL' = l‘“‘ 0.l » —z—b:-z'j = 0.4 + 0.l x —3—6-_'_-76—"
= + . -1- = A H . lod
0.4 0.1 x 26 0.415 0.41
and if resource level 1 were selected for the first vear, CL'2 for the second year
is:
CL.=X*OII—E§:——Z£“05*OIIM
2 ] ) 2,~1, : : 38- i8
= 0535 = 053"
Note that z_ = =2==%1 y 00 18 andz_ -z + 20 = 38
5 .1 6 5

The ranking factor d is used io adjust the total system contribution of a task

accerding to its relative importance with respect to the other tasks of thatdivision.
The equation for determining d is:

d .

¥
[ ]
+
o
(¥ ]
-~

(5)

R — |
where —fD-';_l

e = 2.71828...

R is the ranking of the task within the division
and Dn is the number of tasks in division n.

Note that d ranges from 1.37 for R = 1 (the most important task) to -‘1; +.37=
.367+ .37~ .737 for R = Dn (the least important task).

The total system contribution, Bk‘ is calculated by the foilowing equation:

8 = > ¢ - T
where b' j is the adjusted contribution of this task to system j

cj is the weight of system j a8 determined by AFFDL

;‘CL'k is always truncated to the nearest hundredth because any smaller incre-
ment has no useful meaning.

18
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and Tk § is the timeliucss factor for resource level k with respect to

system j.

Tk, § is dependent upon the ratio of Y to tj where Vi is the number of years
of resource level k funding required to reach a confidence level of .8 and tj is
the required progress rate from system j. Actually, t is the expected time-to~
completi~n for system j as determined by Hq AFSC. The ratio —l‘ then defines

Tk j as follows:

y
It -‘—"—s 0.5, T =2 %
i k,l ?j
Yy
it 15 < — < 15, T =
Y . W
(7)
y y
If 1.5 < x < 20, T =4-2 LY
?j X, 'j
Yy
f < -
l 20 = Tn,j 0

This is shown graphically by Figure 3.

o

0.8} ; :
|

TM o6} i |
04t ' '

L | ]

0.2 | |

0 1 1 1 -
05 1.0 15 20
Yk

Figure 3. Timeliness Function Graph

The purpose of this function is todevalue those tasks which will be completed
K is determined by
first calculating the confidence level achieved when the task i8 funded at resource
level k for the fiist year. If CL'k < 0.8, CL becomes CL'k and a new CL'k is

calculated by again funding the task at resource level k, Thie procedure con-

tinues until CL'k exceeds 0.8. The nurnber of vears that are required to reach
.8 in this manner is Yy {Fractional years are considered who.~ years).

too early or to late to aid the development of the system. y

19




ASD-TR-€8-23

For example, using the data of Figure 2, Y4 and y, can be determined as

follows:
YEAR CL1 CL2 Therefore, yy1= 5 and Yy = 3.
Then, fort,. = 3
. . ! 6 !
1969 < 2 'T'|6:4-2'§=§ and
1970 .41 .47 Te2,6= 1,
1971 .47 .59
1972 .53 .8
1973 .59
1974 o S

The total technological objective contribution is calculated by the following
equatior:

1’|l = El: Q. - h, - Tu,j (&)

where gj is the contribution of this task to technological objective j

hj is the weight of technological objective j as determined by AFFDL
and Tk,j {s the timeliness factor for resource level k with respect to
technological objective j. Tk,j is calculated in the same manner as the timeliness
factor for systems. This requires that the progress rate for each technological
objective be given.

After the two objective coefficients, RDEl and RDEQ, have been calculated,
the maximum ratio of %{l@k is determined. * The resource level k giving this
maximum i8 then the most cost-effective resource level for this task. After the
most cost-effective resource level is determined for every task, the cost-effec-
ti~ oness ratios are arranged in descerding order, The tasks are then funded in
this order until the entire laboratory budget is expended. If, after r tasks are
funded, the cost of the (r + 1) st tagk is greater than the remaining budget, the

(r + 1) st task is not funded. ** The confidence 'evels of the funded tasxs are up-

dated to the CL'k assoclated with the selected rescurce level, After the selections

*I{CL', > .8, Ck becomes 10 - (.8 - CL) - C

k k

*#+ [t s pussible to continue to search the list for a task whose required funus are
less than the remaining budget. This is not done by this routine and therefcore the
above set of selections is not ¢ruly optimal unless, of course, no task can ts found
in the remaining list whose required funds are less than the rem~ining budget.

20
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are made and confidence levels updated, this routine writes out tiie Priority List

and the project summary (Annual Report) for the year being considered.

f. FNAL Routine

This routine is used if more than one year is being optimized. It is entered
after the budgets for all years have been optimally allocated. The results of these
optimizations and the edited input is used to construct a history of each task for
the time period under consideration. A maximum time period of five years is
allowed. Any task not selected during this time period is added to the list of
"tasks not selected for any year.' This routine also writes the system and tech-
nological objective profiles. These profiles show the progress of those tasks
that support each system or technological objective at a level » . 7.

As the final report for each task is being written, the facility-utilization in-
put data is interrogated to determine the number of facility occupancy hours used
by each task during -acn year. A task is charged for using a facility during the
year it reaches the confidence level associated with that facility. If the confidence
level of a task is increased by more than .1 during a year, the number of facility
occupancy hours used is the sum of the hours associated with the confidence level
gained. This is illustrated by the following sample case. If the input data for a

tagk includes:

FACILITY OCCUPANCY FACILITY OCCUPANCY
IC L CODE HOURS CODE HOURS

.3 1000 15 2000 24
.4 3000 30 3005 12
.5 3000 15
.6 2000 40 3005 24

7 1000 120 2000 50
.8 2000 20 3000 12

and if the task history is:

1968 1969 1970 1971 1972 1973

.4l .46 .52 .73 .76

[ =]
8+
s

21




ASD-TR-68-23

then the facility utilization is:

FACILITY 1969 1970 1971 1972 1973
COT %,
1000 15 0 0 120 0
2000 24 0 90 0
3000 30 0 15 0 0
3005 12 0 0 24 0 .

gy

g. FACT Routine

The main function of this routire is to match the facility codes with the
facility titles and to determine the total yearly usage of each facility. The input
to this routine is the sorted facility data from FNAL and the list of all facility
titles. The output is the facility utilization report.

5. APPLICATIONS AND LIMITATIONS

This program, as written, is constrained to the structure of AFFDL; hence
emphasis has been on a consistent and well-defined program structure. Obvious-
ly, most organizations will not have five divisions and their hierarchal arrange-
ment will be more or less than the three levels (division, project, task) assumed
by this program. This type of organizational difference, however, is not too
critical since the determination of the value coefficient (except for the AR factor)
and the allocation of funds are not affected by the organizationsl structure. It
is, therefore, possible for an organization with more or less than five divisions
to redefine these divisions to give exactly five distinct groups. This may not al-
ways be desirable, but when it is, it eliminates the time and effort needed to
modify the program. Likewise, if the organiration has more than three hierarchal
levels, it may be possible to define a task in & manner that includes more than
one lower level. AFFDL accomplishes this by defining more than one subtask for
the same task.

The system and technological objective contribution terms of the value coef-

ficient may seem to be Air Force dependent. There is no reason, however, to

preclude these being used to represent items such a8 company goals or products
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manufactured. As an example, ifor an activity representing the development of
a very efficient distillation process for a chemical company, the gj terms could
represent the contribution of this process to the manufacturing of each of the
company's products and the hj terms could represent the importance of each of

t'iese products to the overall company development.

A possible future revision is the increase of the number of resource levels.
Programming-wise, it is a minor change and could be implemented within a few
days. The added resource levels would result from interpolating the linear func-
tionderived from the two points RL1 and RL2, i.e., RL1. i resources would be
RL1 resources plus . 1 of the resources between RL1 and R12. The advantage of
having additional resource levels would be an increase in the completed overall
effectiveness of the lab and a more flexible funding approach for each task. The
disadvantage, however, of this approach lies in the assumption that the function
formed by the two resource levels is linear and not step-wise continuous as is
probably the case. Related to this disadvantage is the task engineer's confusion
and lack of confidence in the program caused by his being asked to perform his
activity at a budgetary and manpower level that he had not presented to the program.
Our experience has shown that better task engineer cooperation has been achieved
by keeping the number of funding levels at a minimum and, therefore the

alternative of additional resource levels has not, as yet, been implemented.

The "facility-utilization"” data in no way affects the optimal allocation of re-
sources. This may not be a renlistic agsumption, and, particularly if a facility is
being used beyond its capacity, it may be desirable to constrain its use. One
method of doing this would be the non-funding of tasks using this facility once
its capacity is met, assuming, that funding is done by ranking on the priority
list. This would eliminate over-usage but would result in a suboptimal allocation
since the linear-programming problem wouid now have two constraints, thereby
requiring an iterative L. P, solver. If the disadvantage of using a large L. P.
algorithm is more attractive than the disadvantage of exceeding facility capacities,
it is then suggested that all facility constraints be considered in the L. P. program
and activities representing the construci!~n of new facilities be added.

The program as written will only optimize for up to five years. This limit of
five years may be increased indefinitely since the iterative process is independent
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of the number of years to be optimized. The only modifications required in the
program would be to change the storage allocation of some of tue variables and to
revise the FINAL REPORT, FACILITY REPORT, and the PROFILES, Before
the decision to increase the number of years is made, however, it must be noted
that any allocstion beyond the first year is suboptimal since it does not consider
those tasks that may originate during the following year. Particularly, during
the later years, it is possible to have an excess of funds since many tasks may
have already reached .8 In preceding years. One solution to this problem is to
have the budget decrease by a given percent each year. This is equivalent to
assuming that each year the newly proposed tasks will require a given percentage
of the budget. It should also be noted that the overall effectiveness of the laboratory
for flve years is larger when all five years are considered simultanecusly than
when each year is considered separately, even though the effectiveness of in-
dividual years may be lower. The problem of considering all five years simul-
taneously is quite complicated, however, and would again require a large-scale
L.P. solver.

If it iz desirable to negate the influence of the AR factor in the objective coef-
ficient, the easiest approach would be to use the same AR number for every task.
If, however, modifications have to be made to the program, the easiest solution
would be to eliminate the AR factor from the vaiue coefficient equation. The
value coefficient also contains the term %“L' This dividing of the value coefficient
by the present confidence level has the effect of heavily weighting those tasks with
low confidence levels. This is done to emphasize starting tasks over tasks nearing
completion and is consistent with the philosophy of the Air Force Flight Dynamics
Laborstory. If, however, this emphasis is not desirabie, the %‘L term should
be deleted from the value coefficient equation.

The assumption of constant rescurce level funds and manpower for all five
years leads to somewhat biased results in favor of those tasks which have rather
constant resource requiremenis to reach each confidence level. In particular,
those tasks which require very little funds to reach all but one confidence level
and large funds to achieve the remaining confidence levil may never get selected.
This {s caused by their RL1 and RL2 funds not being adequate for them to reach
.8 in time to get credit for the systems and technological objectives supported,
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The director of this type of task may also he embarrassed by being selected at a
resource level for ore year which (from his cost versus confidence leve! furction)
indicates that he should be able to increase his confidence level by up to .4 when,
in fact, other nonmonetary constraints exist that limit his progress to an increase
of at most . 1. A possible future revision to the program that may solve this prob-
lem is for the engineer to replace his RL2 data by the maximum confidence level
he can achieve each year. RL2 could then be the resources needed to reach this

given confidence level,

When this program is used for the first time, there may be a tendexcy for the
task engineer, or his equivalent if a different orgarization structi:re exists, to
heat the sysiem' o assure funding. This can easily be done by overestimating
the progreus attainable from his requested resources. This manipulatior of the
data can be discouraged by careful examination by the engineer s supervisoy and
by reference to the historical data. An interesting addition to the program could
be the identification of those tasks whose predicted progress is inconsistent with

their historica!l data,
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SECTION I
INPUT-OUTPUT DESCRIPTION

1. INPUT FORMAT

The input form is rhown in Figure 4. There is & maximum of 12 cards per
task. Columns 1 - 8 of every card contains the variable ITASK; column 78 of
every card is oleunk; and columns 79 - 80 of every card contains the card se-

qu¢ nce number.

Each card will be described separately with the descriptors in the MODE
column defined as 'I' for integer, 'R’ for real number, and ‘A’ for alphanumeric
data. All real numbers must either cortain a decimal peint or be 1, ht-justified
if a decimal point is n .l used. All monetary input is inthousands of dollars. Card

1 contairs:
COLUMN VARIARLE MCDE DESCRIPTION
1-8 ITASK I Task number, mvst be in-
weger 3 100,000
- 29 NAMT (3,...,49) A Task engineer's name, pref-
erably with last name first.
3v IDIV I Division number. must be
< 5, checked by EDIT
21 - 35 ISYM A Office symbol
26 - 40 LEXT A Telephone extension
41 - 84 NAMP (1,...,4) A Project engineer's name,
&gain with lasi name first
65 - €5 LIM(1} A Percent of task’s effort sup-
porting limited war
67 - 68 LIM(2) A Percent of task's effort sup-
porting special air warfare
86 - 70 LIM(3) A Indicator denoting a signifi-

cant contribution to the Air
r'orce's perfuormance of its

classical role of interdiction,
'XX' indicates contribution;
blank indicates no contribution
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COLUMN VARIABLE MODE DESCRIPTION
71 - 72 LiM(4) A 'XX' or blank, denoting con-
tribution to close air support
73 - 74 LIM(5) A 'XX' er blank, denoting con-
tribution to logistics
75 Blank
76 - 77 AR R Rank of task within division.

"1" represents the most im-
portant task. EDIT checks the
rank to assure that it does

not exceed the number of tasks
within its division.

78 Blank

79 - 80 IC I '01' representing the first
card for this task. Checked
by EDIT.

Card 2 contains:

o g-54 ITITLE (,...,8) A Task title containing up to
i 46 characters
55 -~ 59 Blank
66 - 63 CS(1) R Contract plus support funds
requested at RL1 for 1969
64 ~ 67 CS(2) R Contract plus support funds
requested at RL2 for 1969
68 - 69 Blank
70 - 72 CLH(1) R Coufidencc lcvel of this task
at end of FY 1965 (must be
< .8)
73 Blank
74 - 17 CSH(1) R Contract plus support funds
used in 1965
78 Blank
79 - 80 IC I "2

27
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COLUMN

Card 3 contains;

9

10 - 54

35 - 58

60 ~ 63

68 - 89

70 - T2

73

74 -1

79 - 80

Card 4 contains:

9

10 - 54

55 - 59

30 - 63

VARIABLE MODE
IT {1,...,15) I
EC(1) R
EC(2) R
CLH(2) R
CSH(2) R
IC I

T (1,...,15) R
EI(1) R

28

DESCRIPTION

Blank

Identification numbers of
techknological objectives sup-
ported by this task. Use
three columns for each T.O.
Use leading zeroes. Example:
7 shouid be written as 007

Blank

Contract engineers requested
at RL1 for FY 1969

Contract engineers requested
at RL2 for FY 1969

Blank

Confidence level of this task
at end of FY 1969

Blank

Contract plus support funds
used in FY 1208

Blenk

|03'

Blank

Percent of task’ s effort that
supports the T,0, 's directly
above these columns, Use
three columns for each T.O,
supported. Entry must con-
tain decimal point and be
<1,

Blank

In-house engineers requested
at RL1 for FY 1969
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COLUMN VARIABLE MODE DESCRIPTION

64 - 67 EI(2) R In-house engineers requested
at RL2 for FY 1969

68 - 69 Blank

70 - 72 CLH(3) R Confidence level of this task
at end of FY 1967

73 Blank

74 - 77 CSH(3) R Contract plus support funds
used in FY 1967

78 Blank

79 - 80 IC I 104"

Card 5 contains:

9 Blank

10 - 39 IS (1,...,15) I Identification numbers of all
sys.ems supported by this
task. Use two columns for
each system. Use leading

zeroes.

40 - 69 Blank

70 - 72 CLH(®) R Confidence level of this task
at +  of FY 1968

73 Blank

74 - 77 CSH(4) R Contract rlus support funds
user n FY 1968

78 Blank

79 - 80 IC I 05!

Card 6 contains:

9 Blank

10 - 39 S(,...,15) R Percent of task's effort that
supports the systems directly
abeve these columns. Use two
columns for each system sup-
ported. Entry must contain
decimal point and be less than 1.
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COLUMN VARIABLE MODE DESCRIPTION
' 40 - 69 RWU (1,...,10) I 1498 related work units. Use

three columns per unit. Use
leading zeroes

70 ~ 78 Blank
79 - 80 IC I '06'

Card 7 contains:

9 Blank

10 - ii CL R Base confidence level of the
confidence level versus cost
curva, It is the first even
tenth greater than CLH (4).
Column 10 must contain a
decimal point. .3<CL <.8

1Z - 16 CAS R Contract plus support funds
necessary to reach CL from
CLH (4)

17 - 21 ENC R Cnntract engineers needed

to reach CL from CLH (4)

22 - 26 ENI R In-house engineers needed t»
reach CL from CLH (4)

27 - 30 IFAC (1) I Identification number of one
of the facilities needed to
reach CL from CLH (4)

31 - 34 oCC (1) R Number of hours of use of
facility IFAC (1) needed to
reach CL from CLH (4).
Fractional hours not conaider-

ed.
35 - 42 IFAC(2), OCC(2) IR Same as 27 - 34
43 - 50 IFAC(3), OCC(3) I,R Same as 27 - 34
51 - 58 IFAC(4), OCC(4) LR Same as 27 - 34
59 - 66 IFAC(5), OCC(5} LR Same as 27 - 34
67 - 74 IFAC(6), OCC(6) I,R Same ag 27 - 34
75 - 78 Blank
79 - 80 IC I 07"
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Cards 8 - 12 have the same format as card 7 with the exception that CL now
is thc previous CL + .1 and all the rescurces (CAS, ENC, ENI) and facilities
represent the requirements of going from the previous CL to the present CL, If

CL is .8, no more cards should follow for this task.

The set of up to twelve cards per task 1s read into the EDI1 routine. This
data must be preceded by a card containing, in columns 1 through 5, the total
number of tasks. This number is used as a check to guarantee that the data for
all tasks has been read in., A maximum of 250 tasks may be considered. The out-
put from EDIT is the master file which is input to the INIT routine. The fcllow-
ing two control cards are required as input to the EXEC routine (refer to System
Flow Diagram, Section 1.3). Card 1 contains:

COLUMN VARIABLE MODE DESCRIPTION

1-5 DOFAC L* 'T' if facility report is to be
written. 'F' otherwise.

6 10 DOREP L 'T' if the system support
matrix, the adjusted system
support matrix, the tech-
nological objective matrix,
the limited war matrix, and
1498 associated work unit list
are to be written,

11 - 15 DOPRO L '"T' if technological objective
and system profiles are to be
written

16 - 20 DORLI L "T' if resource level 1 can

only be used

21 - 25 DORL2 L '"T' if vesource level 2 can
only be used

Card © contains:

1 -5 LASTY I Number of vears to run pro-
gram. Must be < 5

6 - 15 BUDG(]) R First vear budget

16 - 25 BUDG(2) R Second year budget

26 - 35 BUDG(3) R Third year budget

36 - 45 BUDG() R Fourth year budget

46 - 55 BUDG(5) R Fifth year budget

* L. denotes logical variable
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2. PROGRAM CONSTANTS

The following information, although in data statements within the program,
i8 peculiar to the Air Force Flight Dynamics Laboratory and, therefore, should
be considered as input data. The defining routines for this data are in parentheses.

® List of valid facility codes (EDIT)
® Number of tasks within each division (EDIT, INIT}

e Specified times-to-completion for systems and technological objectives
(BLOCK DATA)

Designated weights of systems and technological objectives (BJP)
Cost of one engineer for one year (BLOCK DATA)

Project titles (BLOCK TATA)

Division titles (SMLP)

Facility grouping titles (FACT)

In addition to the above information, the titles for each facility are read in
by the FACT routine under an (14, 9A6, AZ) format. Columns 1 - 4 of each card
contain the facility code and columns 5 - 60 contain the facility title,

KR
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SECTION 1V
PROGRAMMING GUIDE

1. RUNNING THE PROGRAM

The following diagrams are included to facilitate proper setup of the program
decks. The edit program is run first, and must execute with no error messages

before a master file is built.

Following the successful completion of EDIT, the entire RDEL ‘ogram can be
run in one pass. General instructions to the operator should be to mount the master
file on logical 1, and scratch tapes on logical 7, 8, and11. Note that 2 data cards
precede the 90 sort control cards, and thac the Facility titles are entered as data
following the FACT routine.

2. PROGRAMMING NOTES

As with any program, certain pecularities arise within the code that can
cause not only different results when running check cases, but also can cause
program hangup. This section i8 supposed to resolve some of these difficulties.

1. To preclude the difficulties encountered with INTEGER type statements,
all variables are implicitly typed. In addition, integer names are used for alpha-
meric data,

2. 1If a variable is used in more than one routine, its Fortranname will al-
ways be the same in all the routines and COMMON statements.

3. The I-Format on this compiler allows left justified integers which do
not necessarily fill the field. This fact is reflected in the way the input forms
are designed. ‘

4, TFEC calls a routine DATE, which, again on this system, returns in
2 words the day, monti, and year, It i3 suggested that, if this feature is not
available, a function DA'"E could be written which would read in this information.
The date is printed on eacih report so that the user can always determine which is
the iatest production run.
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5. In many cases small numbers are added to computed quantities. T:.s is
to circumvent certain round off problems which developed during the debug phases
of the program, and have nothing to do with the formulation,

6. Once the input data tape has been generated by EDIT, the rest of the
programs run as 4 system. Between the final report routine and the facility list-
ing program, ther~ is a 7090 Sort, to arrange the facility data in its proper
order, Subroutia~ FINAL writes a series of records for each task which usea
facilities, each recc1d pertaining to the utilization of a facility. The tasks being
proceesed are in asicending order. The purpose of the 7090 Sort pass is to sort
the records by facility, the tasks then being in ascending order by factlity. It
is this order the FACT routine requires to produce its report. As a matter of
interest, the record to be sorted has the following construction:

WORD DESCRIPTION

10CS generated
Facliity code
3 Task number
4-17 Task engineer's name
8 v Task engineer's telephone extensfon
9-~13 Facility utilization by year

7. The size of the dimensions of all variables both in COMMON and in DI-
MENSION are the same in all routines in which they appear.

8. The program is designed to run on a 7040/7090 Direct Coupled System,
where 7090 has only core to core communication with the 7040. The 7040 in turn
handles all the 1/0 equipment including tape and pseudo tape data areas in the
1301 disk file.

Minimal configuration for a stand-alone 7090 with no disk would be 4
tapes: 1 for input, 2 for scratch files (preferably on different channels),
and 1 for output. This is excluding normal input and output units, and
systems and library files. The sort configuration will be a function of the
order of merge desired.

50
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9. Running times are extremely variable when using the DCS, but a rough
approximation will be given. The values are based on about 250 tesks being pro-

cessed fcc 5 years,

7090 Lines

Time Output
EDIT 1 MIN 4000
RDE 6 MIN 15000
SORT 1 MIN 300*
FACT 1 MIN 3500

* Number of records

sorted
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[a¥aNul

- OO0

[z XaXal

112

£0ILT.

RTN TO PRE-EOLT RCE INPUT CATA

CCMMON /ED/ ERROR,IC,ICT(2),1TASK

DIMENSION CAS{B),CLH{&)},CSHI&),CS(2),DUM(15),EC(2),EI(2),ENC(B],

1 ENT(S), TARIS)IFACIS5,R)y TALF{S)c1S(15),IT(15),ITITLE(B),

2 LF{6+82 1, LIMIS5) 4NAMP(4) ¢ NAMT(4),0CC(6-81 ,RWUIL1DD)4S{151),

3 T(15),TS(15),TT{15)

LCGICAL ERRQH,HCP

DATA NSY,NTGyHCR/14,116,T/

DATA (JALF(IVsI=21,5)/1H1y1HZ2¢1MH3,1H4,1HS/

DATA (LFl1,1),1=1,8C)/

OL1CC 01C149200,8322,04004253C,350140502,4C5C3,05C4,
FOCC,2671:0632,073C,C751,2800,8900,091/1,7902,09C3,
29C4%,59%%/

DATA (LF(2,1)yI=1,8C0)/

1 1600,11707,12C5413904140C,41401,15C,135C0,1730,18C0,

2 1900,19C191922416%3,1904,65%0/

DATA (LF(3,i)eI=1,R0)/ AIeN/

CATA (LFl4,1V,1=1,82)/

30019300 2:30739303544375593C06930C7,3008,3CC9,
3C19,3311,3012,682C/

DATA (LF(5,1),1=1,R0)/
4701,40C2,4003,4004446005,4306,4C07,4LC83,4C0G,401C,
4711,4812,68¢2/

DATA (LF(&641),131,82)/
5013,5011,5212,5013,5020,5721,5022,50302,5040,5241,

) 5C5C+505195052+5353,5C54,5755,5056,5757,5058,5059,
SCO7T95561,5062,5363 ,5350,5291,5092,5193,5100,5110,5111,512C,
513),5131,5132,5140,5141,515C,5150,517(,518C,519C,52CC,
5217,5211,522C+5239,5231,5232+,5233,5234,5235,5236,5237,
5223,5239,5240,5241,5242,53350,5301,540C,5401,17%C/
DATA (1AR{I), 121,51/ 32,35,67,19,37/

w A e

N e

NS WN -

REGIN =DIT, BRING IN TASK COUNT

READ (5,39C) NT
CALL CATE (ICT)
10P=C

ERROR=, FALSE.
Ix=0

REAC FIRST CC.

READ (5,36%) ITASK NAMT,IDIV, [SYMyLEXT)NAMO,LIM, AR, [C
ITAT=ITASK

IF (ITAT.LE.SCG99G) ITAT=[TAT#11nQ

IF (ITASK.EC.9999%998) GO TC 280

IX=[K+1

IF (IDIVeNE.ICP} GO TO 115

CHECK FGR ASCENDING TASK SEQUENCE
IF (ITATLLTLITP) CALL EWRT (14)

GO TO 120
ICP=IDI1V
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127

OO~ 0
w
[}

14N

15¢

OO0 (e NaNal aNaNal

l2XaXKs) 2 XnXn]

(e NaNel

o OO0

ECIT,
1ITP=1TAT

IF (IC.EQe1) GO TO 13C

CALL EWRT (1)

GO TQ 197

CHANGE IDIV FR(OM ALFA TQ INTEGER

0O 142 [=1,5

CHECK FCR PRCPER DIVe NR

IF (IDIV.EC.IALF(1)) GU TO 1%}

CONTINUE

CALL EWRT (2)

101Vt

CHECKX FCR 2R FACTOR IN RANGE
IR=AR+, N C 1Y

IF (IR.GToTAR(IOIV)) CALL EWRT {3)

READ SECINC CDe

REAC (5,490 ITK, [TITLE,CS,CLHIL1),CSHILY,IC
IF (ICeNEeZ) GN TO 155

IF (ITKeNEe ITASK) CALL ZWRT (4)

REAC THIRL CC,

READ (5,41C) 17K, IT,EC,CLH{2),CSH{2),1C
If (IC4NEe}) GN TC 10GC

IF (ITKNE4ITASK) CALL EWRT {4)

REAC FQURTE CD,

READ (544271 ITK T+EI4CLH{3;,CSH(3),IC
IF (ICeNEo4) GO TO 103

CHECK RL1 TCTAL ENG GKEATER THAN .3

IF (EC(1)4ET{1)1alTe0u2C) CALL EART (15}
CHECK COUBLE MANYEARS

IF (2% {ECCLICETILI) D400 1oLl ToZCI2)vEI(21,0RGECTLII*ETI(LIGGTLEC(2)
1E1(214,70921) CALL EWRT (5}

IF (ITKoNELITALK) CALL EWRT (4}

REAC FIFT+ CC.

REAG (5+43C) ITK,1S,CLH{4%4),CSH(4},1C
IF (ICNE6€) GO TO 1CC

IF (ITKeNELITASK) CALL EWRT (4]}

CHECK FIRST YR CONF LEVEL

IF (CLH{4)eGTea7399) CALL EWRT (6}
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[aNalel

16¢C

170

18C

190
200

[eXaXal

€CIT.
REAC SIXTH+ CC.

READ (54440) ITK,S,RWU,IC
IF (ICeNEeé) GC TO 16C
IF (ITKNELITASK) CALL EWkT (4}

CHECK SYSTEMS ¢ TECH ORY DaTA

COo 16J 1=1,15

IF (IT(1).GTNTG) CALL EWRT (7)
IF (T({11,GT41e) CALL EWRT (7]}
IF (IS(X114GTeNSY) CALL EWRT (3)
IF (S(114GTo1a) CALL EWRT (8}
CONT INUE

WRITE CUT INPUT DATA + RPT FLR THIS TASK

IF (4NOToHCR) GO T2 177
WRITE (8,29G) [OT
FDR= NOT, kLR

WRITE (8,320) IDIV.ITAT,ITITLELIR,LIM

WRITE (R,310)

ITCsC

18C=C

00 187 N=1,1¢
TSI(N)aFLOAT{IS(N)I®,C]
TYINY=FLOAT(ITI(N))®GC)
WRITE (Ry220) TT,TS
WRITE {8,23C) T,S

WRITE (8,340

WRITE (843520 (CLH(N)yN=1,4)4CS({1)sEC{1)sE111),RWU
WRITE (R,3&0) (CSHIN)N=144}4CS(2)4ECL2),21(2)

WRITE (8,270)

READ CONF LEVEL DATA
DC 192 I=1,¢

DO 192 J=1,8
fFAC(1,4J)20

CLB=FLCAT(IFIX{10.0Y1*CLH{4)1)/]1Ce

READ (5,450) TTK,CLDUM,IC

CHECK CL INCREASING BY ,1

IF {ARS(CLB441=CL)eLTeaCTN1) (P TO 217

CALL EWRT (9]}

GO 7O 19"
ICL=CL*10,4,7C1
CAS(ICLI=CLMIT)
ENCOICL)=Cu¥(2)
ENICICL)=CLM(3}
Nv=©

CO 257 1=1.,6

IF ({DUM{Z®142)4EGese) e ANDG (CUMI221431,5CQ4)e)} 6O TO 26(

NVs1
IL=CUM{ 2% [e2)w,CC1¢]l,00LT1
IF (IL.GTe&) GO YO 230

CHECK FCR VvALIC FACILITY CCDE
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141
142
143
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151
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167
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163
164
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167
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220
23*

249

252
262

3R
ja¢

halia)
~-

«l”

<olT,

IFAC(T, ICLY=DUM(2#[¢2)4,0L",

0C 227 K=1,82

IF (IFACHIZICL)CEQLLFIIL,K)} GO TO 24C
CONTINUE

CALL EWRT (17}

CHECK FCFR ANCA ZEPO OCC HRS CN FAC COQDFS

CCCUT, IrLI=CUM(2=]1¢3)

IF ({IFACCI,ICL)eNE«O)eANDS(OCC(TI s ICL)0EUeo Y CALL EWRT (111}
IF (tUCCCTI o ICL)ONEoGe)aANDe I 1FAC(TIZICLYSEQeD)) CALL EWRT (12}
CONTINUE

{F (NV L EeT) WRITE (843871 ICL,CASUICL)LENCUICL) ENT(ICLY

IF (NVeGT.") WRITE (8,387) ICL,CASCICLI,ENCCICL) (ENT(ICLY,(IFACINR
1+ICLYyOCC(AR,ICLI4NR=]1,NV)

ADJUST INITIAL RESOQURCES IF FIRST YR IS NNT EVEN TENTH

IF (CLH{A)=CLBalToed0Ll 0ReICaGTo7) GO TO 272

CEN=(CLB4, 1=CLH(&})*}C,

CASCICLY=CAS{ICLI/DEN= 400

ENCUICLISENCIICLI/DRN=42"]

ENICICLYSENTIC(ICLI/DEN~o( ]

"LR=CL

{F {ICL«LT48) GO TN 2CC .

ARITE INPUT DATA FOK THIS TASK ON MASTER FILE
ITAT=1TAT+ICIV*1X(500CCC

IF (4NCTLERROR) WRITE (1) ITAT ,NAMT,1SYM,LEXTNAMP,LIM,IR,ITITLE.C
1S,ECElsCLEFyCSHyITy T4 1S,S+8WU,CAS,ENC,ENI,IFAC,0CC

GO 10 o8

IF (IKGANELANT) CALL EWPT (13)

IF (oNCTLERPROK) WRITE (644601

WRITE TRLFR

WRITE (1) (ITASK,I=]1,24")
END FILF 1

REWINC 1

sTOP

FORMAT (1+1€2X26HRDE FY 1969 INPUT DATA3I9X2AS)

FORMAT (1H2/1OHODIVISION 129 TX4HTASKIIC yoXSHTITLESXBASL s4X2HART 3, TX
T1BHUIMITED wWAR  CATA/11UX2HLW2X2ZHSW2X2HIN2X2HCS2X2HLG/11CX5(A2,42X
2))

FORMAT (2( X23HSUPPNRT (OF TECH OBJS42X20HSUPPORT QOF SYSTEMS)
FORMAT (Sk TO 15C1IXF343),5X4HSYS 15(1XF2.2))

FORMAT (S5F SUP 15(3H oFlel),5X4HSUP LSI(2H oFlel)///)

FORMAT (1S5XT7HHISTORYZ2LIX1PHFY. = 69 RESCURCES/AX2HESSX2KHEE5X2HETSX2
IH6B1TX2HC S4X4HENGC IXSHENGIH2OX22HASSOCIATED 1498 WORK,6H UNITS)

FORMAT (3F CLOFT42,8X3HRL13FR.1,15%X134A5)

FORMAT (3H CS4FT41+RXIHRL23F8,1//)

FCRMAT (23HC  CL VS. RESOURCE CATA3ISXZ2IHFACILITY UTILIZATION/3H C
1LSX2HCSIXGFENGC2XSHENGIHIX6 {1 THFACILITY (s]e ot V/72TX6(1TH COoDE
2 HOUPRS))

FORMAT (2F o110 3FTele2XEl{1S,FR,(C1))

FORMAT (1R42A6,A3,8142A5,4A56,542,F3,C,13)

FORMAT (1R TAG AL 4SX42F4e Y, 2X2F4eD,13)

FORMAT (T84, 1X1S513,5X,2Fhe}42X2F&qeN,13)
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172
171
172
173
174
175
176
177
174
179
182
191
182
183
184
185
186
197
188
189
19c
191}
192
193
194
195
196
197
198
199
202

202
203
204
225
236
207
2n3
209
219
211
212
213
214
215
216
217
218
219
220
221
222

224
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420
430
440
4590
460

EDIT,.

FORMAT
FORMAT
FORMAT
FORMAT
FORMAY
END

(189 1X15F3¢Ny5X2F4e0y2X2F4e0,13)
{18,1X1512,30%X2F4eCy 13}
(18,1X15F240,1CA3,8X13)
(18,F241,3F5.0,12F44C43X13}

({16K1AO INPUT ERRORS//4HOEOJ)

56
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[aXgN el

110
120
130

149
157
160
170
180
190
200
210
220
230
240

EWRT,

SUBROUTINE EWRT (1)

RTN TO WRITE SRROR MSGS FOR EDIT PGM.

COMMON /EC/ ERROR,IC,IDT(2),ITASK
LCGICAL ERRCR

IF (1.EQel) WRITE (6,100}

IF (14EQe2} WRITE (4y110)

IF (1+EQe2) WRITE (641201}

IF (1e4EQe%) WRITE (6,130)

IF (1.EQeS5) WRITE (6,140)

IF (I.EQ.6) WRITE (64150)

IF (1+ECe7) WRITE (6,160)

IF (1+EQeB) WRITE (64170)

F ([4EQe9) WRITE (6,180}

IF [1.EQe 10} WRITE (64190}
IF (IeEQell) WRITE (64200)
IF (14EQe12) WRITE (642190)
IF (1+EQel13) WRITE (6,220)
IF (1sECel4) WRITE (6,4239)
IF (1.EQe15) WRITE (64240)
ERROR=4 TRL Ky

RETURN

FORMAT
FORMAT
FORMAT
FORMAT
1}
FORMAT
FORMAT
FORMAT
FORMAY
FORMAY
FORMAT
FORMAY

FORMAT
FORMAT
FORMAT
END

ITASK,IC

ITASK
ITASK

ITASK,

ITASK
ITASK
ITASK
ITASK

IC

ITASK,IC
I1TASK, IC
ITASK, IC
ITASK,IC
ITASK, IC
ITASK
ITASK

"(1HC211392X2QHCARD OUT OF SEQUENCE!?

(1F0I1042X21HINVALID DIVISION CCDE}

(1FCI110+2X19HAR FACTOR T30 LARGE)

TASK, OR SUBTA:Y DISAGREES WITH 01 CARD

(1H32110,2X45HPROY,

(1+C 110, 2X29HERROR IN DOUBLE ENGINEER DATA}
(1-0110,2X20HCL 68 GREATER THAN ,9)

(140117, 2X22HERROR IN TECH 0OBJ DATA)
(1-C110,2X28HERROR IN SYSTEM SUPPORT DATA)
(1402110, 2X31HCONF LEVEL OATA OUT OF SEQUENCE)
(1HC2110,2X21HILLEGAL FACILITY CODE}
(1hC2110,2X2LHND HOURS FOR FAC CODE}

FORMAT (1HCZ2I110,2X21HND FAC CODE FOR HOURS)
(1HO02110,2X19HTASK COUNT IN ERROR)
(1+0110,2X20HTASK OUT OF SEQUENCE)
(1HQT10,2X36HTOTAL ENGINEERS LESS THAN o3 FOR RL])
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T

$IBLOR M4 22 APR 68

$SFILE M4 YUNITOL1* 4K (1} 4READY,INOUT,BIN,BLXK2256

$SFILE M4 'UNITCB*yA(1),READY,INOUT,BCD,BLX=22
ERRQR

$TEXT ERROR

BINARY CARD 10, EPRORQO2

00000 2€¢0000000C14 10000
00001  0CI000CCO0N0 10009
¢an02 rCoCoNI00000 10009

agoce o1

ENTRY

eOPYW, OCT
OEC
O€EC
END

58
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o0

alelaFaNaEalaNolaNaNaNeYeYaa¥aakain e

100

110
120
130
140

EXEC.

EXEC RRT4 TG DRIVE THE RDE PROGRAM

LOGICAL NOFAC,NORZP,NOPKO,DORL 14 DORL2
COMMCN /€X/ RUDG(S5),NUFAC,DUREP,DIPRO,D0RLL+DORL2,IDT(2),1YNT,CFN

16,LAS

Ty

US6 OF THE LOGICAL VARIABLES - WHEN SET TRUE =--

DOFAC
COREP

DORL1
nORL 2
LOPRC

PRGDUCE FACILITY LISTING TAPE AS INPUT TO SORY
PRCDUCE PJ,BJ*,TECH ODJ MATRICIES AND LIMWAR AND

WORK UNIT LISTINGS
PRUNDUCE OPTIMAL ALLUCATIUN USING ONLY RESOURCE LEVEL 1
PRONDUCFE OPTIMAL ALLOCATION USING ONLY RESOURCE LEVEL 2
PRILNDUCE SYSTEM AND TECH, DBJ. PROFILES

TAPE UTILIZATION -~

LnGIC
UNTT

e Lo~ e

1

AL

USED

IN
[NPUT MASTER FILE EXEC,INIT,FNAL
WCRK TAPE EXEC,INIT,RIP

PRINT FILE FOR B(J)*' REPORTS 8JpP
FACILITY DATA INPUT TO SORT EXEC,BJIP ,SMLP,FNAL

CALL DATE (1DT)

REWIND 1

READ (5,112) DOFAZ,DOREP,DOPRO,DNRLL,DORL2
READ (5,12%) LASTY,BUDG

IF (LASTY.GT,.5) LASTY=5

WRITE (5,140) (1,BUDG(I),I=x1,LASTY)
CALL INITY

REWIND 1

REWIND 7

CALL RJP

IF (LASTY.LE.O) STOP

REWIND 7

DN 106 [Y=l,LASTY

REWIND 11

CALL SMLP

REWIND 1

REWIND 11

IF (LASTY.GT.1) CALL FINAL

REWIND 11

WRITE (6y135)

STOP

FORMAT
FORMAT
FORMAT
FORMAT

END

{5L5)

(15,5€E17.Q)

(4HLEQJ)

(5({1X6HYEAR =12,4XBHBUDGET =FT7.0/))

59
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[N aKal [aNaNal

1
1
2
3

1

~N WP W

OPDPOI~NETNS WA -

MOO DD O®NPGNPSWN P

DATA,

BLOCK CATA

COMMON /EX/ BUDG(5)+DUFAC,DUREP,DOPRO,DORLY ¢DORL24IDT(2),1YNT,CEN

GoLASTY

COMMON /TASK/ BJL16).BPI16),CLH(4),LOST(2),CSHI(4),CS(2),
CSUMIBIECI2),E1(2),1S5(15),1TU15),ITITLEL(B,25C),
LIM{S)sNPH(14+28)RWU(12),S(L5),T(1S5),
TG(117)

COMMON /FIVE/S CLY(250,8),1TP(25%),LR{250,5),PER(250),
TRILL6DTGKILLT)

DATA CENG/12.T/

TBJ=2TIME FOR SYSTEM. (OMPLETION
DATA (TRU(I) o 1=1y18)0/2%2093095%20¢%002%209%09309%e0280s/
TCK=TIVME FGR TECH 0OBJ COMPLZTION

CATA (TORKUT)yI%1,43217)/2699e02e05ce02e902e0b0020930930e¢3%2,¢3.,
392090110030 0%0120902600%3.93%2,4600600200¢
90'6007o06097o.60020030020030030060'200
5..3..3.02..30.2.'6002.'30'8002006003.301
20606603%2006095e0%0r%e930
2003092%2016092¢90092e9209T7%209309%a0b0y
2008002002%8092090300809b0rbaeh92,,2%3,,
20960020920 93002002093e02e90e/

DATA (INPH{L)K)K=1y12)/

6IBSTRUCTURAL TESTING OF FIIGHT VEHICLES

6IHSTRUCTURAL DESIGN CRITERIA

63HSTRUCTURAL DESIGN CONCEPYS

6IHSTRUCTURAL ANALYSIS METHODS

GIHAERODYNAMICS AND FULIGHT MECHANICS

6IHEXPERIMENTAL SIMULATION OF FLIGHY MECHANICS

S6OHFLIGHT PATH ANALYSIS

6IHAIRFRAME - EXHAUST NOZZILE INTEGRATION

6THCONTROL OISPLAY

6IHSTABILITY AND CUNTRIOL INVESTIGATIONS

6IHCONTROL DATA SYSTEM AND [NSTR. TECHNOLOGY FUR ADV. VEHICLES
63HSTORED ENERGY DATA SYS ¢ INSTR., FOR AEROSPACE VEHICLES

DATA (NPH{l+K)paK=213,26)/

6OHFLIGHT CONTROL EQUIPMENT TECHNIQUES

6JHFLIGHT CTL SYS TECH FOR STABILIZATION + CTL NF ADv VEHICLES
6JHOYNAMIC PROBLEMS IN FLIGHT VEHICLES

S6JQHAERO -~ ACOUSTIC PRUBLEMS

6NYHDYNAMIC MEASUREMENT AND ANALYSIS TECHNOLOGY

6JHHIGH INTENSITY SUUND ENVIRONMENT SIMULATION
6OHENVIRONMENTAL INTERACTIONS

6IHBEARINGS AND SPECIAL COMPONENTS

67HCREW ESCAPE FOR FLIGHT VEHICLES

6JHVECHANICAL SUBSYSTEMS FOR ADVANCED FLIGHT VEHICLES

6IHCREW STATION RESEARCH FOR AERDISPACE VEHICLES

6NHCRYOGENIC COOL ING TECHNOLOGY

6J74PERFORMANCE + DESIGN OF DEPLOYABLE AEROUDYNAMIC DECELERATORS
6NHENVIRONMENTAL CONTROL

END
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[aNaN o

(o] -0

(g NNl

110
120

OO OO0
» w
(] o

oONo

150

INIT,

SUBROUTINE INIT
RTN TO PRODUCE INITIAL RPTS ¢ DATA NEC. FOR FURT.IER COMP,

DIMENSTON CE(16),20LS(16),CAS(SI,ENCIB)LENI(8) ,NAMP(4),NAMT (%)
LOGICAL DOFAC,DUREP,NOPRO,DURLL 4DURL2

COMMON /EX/ BUDG(5)DOFAC,DOREP,DOPRO,00RLLyDIRLE 10T (2),1YNT,CEN
1G,LASTY

COMMON /BJTG/ CAVGILLS)

COMMON /TASK/ BJL1A)+BPUL6)4CLHIA)COST(2),CSHI&),CS(2),

1 CSUMIB)LECI2),E1(2)sIS(L5),ITIL5),ETITLE(B8,4250),
2 LIME5) ¢ NPHI14,28)RWUC1D),S(15),T1(15),
3 761117}

DATA (CECI),COLSITIY40=1y160/3280./21PT41PC/2%03/,11/1H ¢/
IF (DOREP) WRITE (8,233) IOV

[F (DORZP) WARITE (6422¢) 10T o(KeKxl,lb)

NT=(

READ IN DATA BY TASK

FEAD (1) TTASK NAMT L ISYM,LEXT NAMP LIMGIR,(ITITLEC(JNT41)oJ=1,R),C
1SeECIElsCLHyCSHs IT o ToISySsRWULCAS,ENC4ENI

IF (1TASKL.tN.99999399) GU TU 190
NT3aNT+1l

WRITE LIMWAR DATA

00 1190 J4=1,5%

IF (LIM{J).EQ.IT) GU TO 119

IF {CORTP) WRITE (3,24%) ITASK,LIM
60 T0 127

CONTINUE

IF CITASK/.2003.50.1IPT) GO TO 140
I1PC=1PC+]

CHECK THAT NUMBER OF PROJECTS LESS THAN 28
IF {1PC.GT.23) GO InN 2.%
IPT=1TASK/i0003

CO 135 K=11,14

RUILD ARRAY OF PRJJ ENGINEERS
NPH(K, IPC)=NAMP(X=-11])

DEVELOP BJ ROW AND COL. SUMS

RE=D.
RSUM=0,

ZERC RJ ARRAY

C3O 150 I=1,15%
RIS R ED N

61

ﬁﬁﬁﬁﬁﬂﬁﬁnnﬁﬁﬂﬁﬁﬂﬁﬁﬂﬁﬁﬁnﬁﬁﬁ('\ﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁ



ASD-TR-68-23

160

[aXaNal (o NaN el

170
180

[aNaNaX RaNelNaNalNel

200

210

C
220

230

240
250
260
270
280

INIT.

DO 160 I=1,15

IF ¢IS{1).50.C) GO TO 160
18ISt

RJ(I8)=SLI)
RSUNRRSUM+SI( 1)

RERRE+],
coLs(IB)=CoLS(IBI¢BI{IB)
CE(IR)I=CE(IR}+1,

CCNYINUE

RAYG=RSUM/RE

WRITE BJ DATA

IF (ONREP) WRITE (6425C) ITASK,RJI,RAVG
CCNVERT ENGINECRS TU EQUIVALENT ¢

DO 17" K=1,2
COSTvi)=CSIK)+CENG*(ECIK)+ET(K]))

00 18C K=1,8

CSUMIK )=CAS(K)+CONG#({ENCIKI+ENTIK))
WRITE TASK RECCRD

WRITE (7) ITASK, (%, LH(4),C5,EC,EI,COST,CSUM,BJ.IT,T,RWU
G0 10 120

ENO READ LOOP

WRITE COL. SUMS

IF (DOREP) WRITE (6426C) COLS
COMP AND WRITE COL. AVGS

DO 290 I=1,16
CAVGL{T)=COLS{I)/CE(I)

[F (DORZP) WRITE (64270) CAVG
RETURN

WRITE (6,280)
STOP

FORMAT (1H143X15HROE 1969 BJ5Xe 21H VERSUS SYSTEM MATRIX33IX2A%/

1/65X THSYSTEMSSIX THAVERAGE /3X4HTASKAX161T,3XAHACROSS//)

FORMAT (LH16X4HTASKOXLIHLIMITED WAROXLIHSPECIAL AIRIXLZHINTERDICTYI
1ONTXSHCLOSEL4XIHLIGISTICS15X2A6/42X THWARFARE3OXTHSUPPORT/ /)

FORMAT (5XI18,11XA2,18XA2,19XA2,15XA2,20XA2)
FORMAT (1X18,3X16(S5X1HeFlel)s3XFb,.4)

FORMAT (1X131{1H~-)/0H TOTALTX16FT.2)

FORMAT (1X131{1H-)79H VERT AVG4X16FT.21}
FORMAT (19HINR PROJ EXCEEDS 28)

END

62
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OO0

OO

[N aXel

[aNu N ol

100

110
120

BJP.

SUBRCUT INE RYP
RTN TO CUOMP. BJ' VALUES

LOGICAL NDOFAC,LNREP,DOPRC,DORLL,DORL2

COMMON /EX/ BUDG(S)sDOFAC,DUREP,DIPRO,DORLLyDIRL2,IDT (2 41YNT,CN

1G,LASTY
COMMON /BJTG/ CAVG(16)
COMMON /TASK/ BJ(15),8P(16),CLH(4),COST(2),CSH(4&),CSt2),

1 CSUMU3),ECI2),ET(2),IS(15),IT(15),ITITLE(B,25C),
2 LIMUS)oNPH{14,28) 4RWU(10)+SILS)sT(15),
3 TGL1LT)

DIMENSION OMY{17),CJI(16)sHK(L1L1T7)
CJIsSYSTEM WEIGHTS

PATA (C3(J)sd=Ls161/7a13T1eC015+01079e1229¢1529007345.0914.076,
1 e0T01e0219e343440304.0464003742%0./

HKSTECKH 0BJ WEIGHTS

DATA (HK(J) o J3ls117)/7e11800C%99e0493671550118754.1529e015,.083,
0C839al%99e152¢0783,¢15244083,.033,.049,
e01594i1892%,0835¢1189.0839.049,.,083¢
36.04944015¢2%41524601550083,4.949,.083,
28,0494 4215900649:2%,015,2%.11840083,.049,
e0B8392%,1529.069,.08394045,3%,015,.118,
e015,.083,2%,1.8,015253%.049,.015,2%*,083,
2%.N15,4C83,4049,3¢,015,

o-:'"q' 0015' 0015909‘9!2.t015000"9'2.0015'
2%,1184.783+2%.0154.08344049,,.015,,083,
e249,34,116,5.08344049,,083,.04,.049,
0834001544069,2¢,083,.1184.015,.049,
2%,083,2%.0495¢083,.049,4033,.118,.083,
Ceo/

[F (CORECP) WRITE (6,28C)

IF (DORCP) WRITE (9,213) 10T,(K,X=l,61}

DO 120 1=3,NT

TDODPO®NEFGWNI WN -

READ A TASK

READ (7) ITASK,IR,DMY 8J,IT,T4RWU

IF (DORFP) WRITE (64270} ITASK,RWU

DO 170 J=1,117

TG{J}=C.

00 110 J=1,15

IF (IT(J).LTe1) GU TU 110

163170 Jy)

TGLIGY=T{J)

CONTINUE

IF (CORFP) WRITE (8,22C) ITASK,{TG(J)sJ=1,61)
IF (DOREP) WRITE (6,230) 1DT,(K,K=1,16)
1F (DORFP) WRITE (R,264C) IDT4(MeK=62+117}

REAIND DATA TAPE FGR SECOND PASS

COU0 000000 UDOUOOUIDDOOUODDDO0UUCDDCDODUDODIDODUDODDICOODDCD

Fw
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[aEaN el

130

140

[aXalel

150
160

170
180

(2N g X3

190
200

210

220

230

240

250

8Jr.

REWIND 7
00 200 I=1,NT
READ (7) ITASK, IR, DMY4BJ,IT,T

CALC BJ*

D0 130 J=1,16

BRPLI)I=O,

RSUYM=C,

REsCO,

DD 140 J=1,16

IF (BJ(J)elTeeCC"1) GO TO l4C
RP(J)=BI(J)

1F (PP(J)oGTLCAVGIL)) BPLII=RI(J)I®(1e+2.,5%(BI(J)-CAVG(II))
RSUM=RSUM+DP(J)

REARE+].

CCNTINUE

RAVGRRSUM/RE

IF (DOREP) WRITE {6,26C) ITASK,BP,RAVG

DEVELOP BPsCJ TERM OF OBJECTIVE FUNCTION

NO 15C J=1,i6
RP(JI=RP(JI)*CI(I)

NO 1&5 J=1,117

T6(J)=0.

RSUN=C,

RE=xC.

DO 18C J=1,15

IF (IT(J)eLT.1) GO TO 170
IGsET(J) )
TG(IG)=T(J)
RSUNXRSUM+TG( IG)

REsRE+ ],

CONTINUE

RAVG3RSUM/RE

IF (DORFP) WRITE (B8,25C) (TG(J),J=62,117),RAVG,ITASK

CEVELOP 1G*HK TERM OF OBJECTIVE FUNCTION

00 190 J=1,117
TG(II=TG(II*HK (I} -

WRITE (11) ITASK,IR,DMY,B8P,TG
RETURN

FORMAT (1H145X4THRDE 1969 GK VERSUS TECHNOLOGICAL GDJS MATRIX,S
1H PT1 22X2A6//63XLIHTECH OHJS //2X4HTASK22X10(2HL ),12(2H2 J,13(?2H
23 1+410(2H4 15 1I(2HS Do 3H6 6/9X61(1XILY)

FORMAT (1XI3,1X61F2.1)

FORMAT (1H148X21HINDE 1969 B8J PRIME9X20HVERSUS SYSTEM MATRIX,?4
1X2A6//765XTHSYSTEMSS53IXTHAVERAGE/3X4HTASK o 4X161T,3X6HACROS5S//)

FORMAT (1H145X4THRDE 1969 GK VERSUS TECHNOLOGICAL 0BJS MATRIX.S
1H PT2 22X2A6//63X1CHTECH 0BJS /2X,76X18(2H1 )/2X8{2H6 },10(2HT ).}
200 2H8 1,10(2H9 141 (2HD }+8(2H]1 1/71XS56(1X1i)+2XTHAVERAGE3X4HTASK)

FORMAT (2X556F2,1,F7.3,3X18)
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RJP,

260 FORMAT (2XI8¢15F741l¢3IXFb.4)
270 FORMAT (1XI3,6X10A5)

280 FORMAY (1HL3X4HTASK22X29HASSOCIATED

END

65
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SMLP,

SUBROUTINE SMLP
c RTN TO SIMULATE LINEAR PGM AND DEVELDP TASK RANK BY ROE

COMMON /EX/ BUDG'S’ODDFQCODUREFODOPROQQOQLlOOORLZ'lDT(Z,le'Ntcch

1G, LASTY

COMMON /TASK/ BJ(16),8PL16),CLH{4),COST(2!,CSH(4),C5(2),

CSUMEBI o CCU2)oETI2)oISILS) 1T(15),ITITLE(B,25C),
LIM{S) NPH(14,28),RWUI1D),S5(15),T(15),
TG(11T)

COMMON /FIVE/ CLY(25%68),ITPI250),LR{25)+5),PER(259),

1 TBJl1lo) TGK(L17)

DIMENSIDN ALARI4),CLE2),CLP(250),CSP(250),0N(5).DT(4),

1 CCPIZSDVLEIPL25C) o IPRL(250)  IRANK(25C),LRP(250) ¢

2 NOH( 3.3),0B8J(2).,08JP1253),PART(S5),PRLI250),

3 PT(A)RATIOI250),78(2)

DATA (DN(I)el=195)/ 3009350967 0919.9374/

LOGICAL DUFAC,DUREP,DUPRN,DURL LI,D0RL2

LOGICAL WRITEL .

DATA INOH{Ll,1),1=21,5) /18HSTRUCTURES
18HFLIGHT MECHANICS
18HFLIGHT CONTROL
LBHVEHICLE DYNAMICS
18MVEHICLE EQUIPMENT /

DATA TRLNK,ISNO/1H ,6HNONSEZL/ ¢MPR MOV, MLB/4HPROJ,IHDIV,3HLAB/

IYBAR= Y1348

YEAR=]Y-1

DO 180 [=]l,NT

READ (11) ITPUI) IR, CLY{E,1),CSeEC,EL,COST,CSUM,RP,TC

1DsITP{1}/.G00C9034

w N>

S WN -

GENERATE WEIGHTING FACTOR FROM TASK RANK IN DIV

[aXaXal

X=FLOAT{IR=117(0N( [U)=14)
ARSEXP(-X#82)4,37

CALC COST AND TaJg COSF FOR €A RESJQURCE LEVEL

[a X aN g

00 170 K=}1,2
PART(X)=1,
COTIK)I=COSTIK)+,0C1
CLB=CLY(I,EY)

FIND T8 .LEe. 12 YEARS

[aXaKy

T8(K)=,
100 CLA=CUNUICLB,COSTIK))
IF (TBIK)eLTeel) CLIKI=CLA
T8IK)=T3{K)+l.
IF (CLA.GE..B) GO TU 11)
cLB=CLA
IF (T8(K)lLTel2.) GU TD 13C
110 IF tABS(CL(K)}=48):GT..0091) GO TO 140
ce~0.
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120
130

140

150

160
170

180

[a XaNa

SmLe,.
CALC $ TO REACH «8 IF REACHED THIS YEAR

DO 120 J=2,7

JJIs9-J

IF (CLY{I,1Y)eGToel®FLOAT(JJ}) GO TO 1392
C8aC8+CSUMIJI+1])
CRACB+LN,*(J1sFLOAT(II*L)-CLY(T,1Y))*CSUMIJII+]L)
PART(K)=CB/CUSTIK)

CS{K)=CS(K)*PART(K)

EC(K)=EC(K)*PART(X)

EI(K)}=EI(K)*PART(K)

COST(K)=CY

RPSUM=,

DO 15C J=1,16

NEN=TRJ(J)=-YEAR

rRPIIN,

IF (CENJGT.4d1) BPI=BP(J)STIM(TB(K)}/DEN)
BPSUM=RPSUM+BPY

TGSUNM=C,

DO 149 J=1,117

DEN=TGXK{J)~-YEAR

T1GJ=0,

IF (DEN.GT.eC1l) TGIaTG(J)STIM(TOIX)/DEN)
TGSUMsTGSUM+TGY
0B8J(KIa((CLUKI=CLY (T EY)I/CLY( L, IY))S(BPSUMEARSTGSUM)
KPsx]

IF (CRJ(2)/COST(2).GT.0BJ{1)/COST(1)) KP=2
IF (DORL1) KP=]

IF (CORL2) KP=2

CLPLI)=CL(KP)

LRPLI)=KP

CSPI1Y=CS(KP)

ECPLI)=EC(XP)

EIPLII=EL(KP)

CBIP(T1)=0BIIKP)

IF (CLY(1,[Y)elTes799) PER{1)=PART(KP)
RATIO(IV=UBJIP(T)/COSTIKP)

CALL SORT (RATIO,PRL,IPRL,NT,.TRUE.)

WRITE PRIORITY LIST

WRITE (6,34C) IYEAR,I0UT
WRITEL=.TRUE,

SMCS=0,

SM0B=0.

SMCST=C.

00 220 I=1,NT

IP=2IPRLIT)

IRANK(IP)=1
SMCST=SMCST+CSP(IP)I+CENG*(ECP{IPI+EIPLIP))
SMCS3ISMCS+CSP(IP)
SMO8=SMOB+0BJPLIP)

IF ISMCS.LE.BUDGIIY)) GO TO 200
IF («NCT.WRITEL) GO TO 190
WRITE (6,33C)

WRITEL=.FALSE.
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190

200
210
220

230

24C

250
260

27¢
280

290

300

SMLP,

CLYUIP,IV+1)aCLY(IP, 1Y)
LR{IP,IY+1)20

GO YO 210
CLYUIP,IY+1)=CLP(IP)
LRUIP, LY )=LRPLIP)

WRITE (69362) 1, ITPLIP)o(ITITLECJIoIP)J=1,8)¢LRPUIP),CSPLIP)LECPLI]
1P)+EIPLIP) OBJPLIP)yRATIO(IP)4SMCSySMOB, SMCST

WRITE ANNUAL QUTPUT

0O 230 K=1,4

PT(K)=C,

OT(K)=0.

ALABIK)=C,
10P=1TP(1)/1000CCCCC
IPP#ITP(1)/10030
IPN=]

DO 290 [=1,NT
1021TP(1)/1000000C0
IPROJ=ITP(11/100C)

IF (1.EQ.1) GO TO 260
IF (IPROJ.EQ.IPP) GO TO 280
WRITE (64329) MPR,PT
D0 240 K=l,4
OT(K)=DT(K)+PT(K)
PT(Ki=C.

1PP=1PROJ

IPN= PN+l

If tIDLEQ.IDP) GO TU 270
NRITE (6+320) MDV,DT
00 250 K=1,4
ALABIK)=ALABIK)+OT(K)
NT{N)=0,

IDP21D

WRITE ANNUAL OUTPUT HDG

NY=6T+1Y
NYPLl=NY+1

WRITE (6,352) (NDHIJ'ID’oJ’1|3'vIYEAROIDTQ[PRDJ'(NPH(J'iPN,IJ'lllﬁ
1),N¥Y,NYPL
ITASK=(ITP(1)=-1PROJ*10000})4+10G00

ISEL=ISNO

IF (ABS(CLY(I,IY+¢1)-CLY(I,IY)).LT..001) GO TO 290

ISEL=IBLNK
PT{1)=PT(1)+0BJP(1)
PT{2)1=PT{2)+CSP(1)
PTL3)=PT(3)+ECP(I)
PTC&)=PT(4L)+EIP(])

NRL=2?

IF (CLY({IoIY+1).LT,0,) NRL=2

WRITE (54310) ISELoITASKyCITITLE(JsI) gJ=1s6)oCLYUT,TY)oCLY(1,1Y4")
L,0BIP{1)+CSPII),ECPUT)EIPII)oLRP(I )4 IRANK(I}, (ITITLE(I,1),4J=5,3)

00 300 K=1,4
DTI{K)=DTIK)+PT(K)
ALAB{K)=ALABIK)+DT(K)
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310
320
330
340

350

360

SMLP.

WRITE

(6932N) MPR,PT

WRITE (6,329) MDV,DT

WRITE
RETURN

FORMAT
FORMAT
FORMAT
FORMAT
1 ANK

(64327) MLR, ALAB

(2XA615X1496X4A692(TXF3e2)9Flle%e3F10:2,16,113/723%X6A6)
(70X40(1H=-)/53XA4¢S5XSHTOTALF ile4,3F10,2)

(1H)132(1He)/ /)

{1H1S56X19HPRIORITY LIST FORI6,41X2A671C5X3(6X3HCUME/13H R
TASK20OXSHTITLE26X2HRLAX3HC +S4X4HENGC 3XSHENGIH3X3HOBJSSXSHRAT

2I106X3HC+S6X3HOBJISX4HCUST/ /)

FORMAT

1ECTIXT4,7X14A6/112X6H BEST 4XTHOVERALL/8H

(1H13A6,8HDIVISTION24XL6HANNUAL OUTPUT 16,4TX2A6/7/79XTHPRNY
SXGHTASKLIIXSHTITL

2ELdX2HCLI35X2HCLT 39 5X3HOBITXIHC + S6 X4HENGC 6XSHENG THOX 2HRL 9X 4HRANK /

n
FORMAT

19.1)
END

(14¢2X1Be2KTAGsAS g [44FBely2(aXF3e1)yFB,.343XF6e5¢F9.1,F9.3,F
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[N el gl

100

110
120

W N

CLNU.

FUNCTION CLNU (CLIN,CST)
RTN TO UPDATE CONF LEVEL

COMMON /TASK/ BJI(16)+8BP(16)+CLEIS),COSTI2),CSHI4)CSL2),
CSUMIBIGEC(2),EIL2),ISILIS5),,IT(L5),ITITLE(B,25C),
LIMIES)NPH{14,28Y,2WU(19),5(15),T(15),

. TG(L1T)

ICL=10.8CLIN+,00N2

1F LICL.GE.B) GO TN 126

CLNU=,1¢FLOAT(ICL) +.00000001

DCL={CLIN-CLNU)®*10,

DCS#(1.~DCLISCSUML ICL+1)~,0C]

IF (CST,.GT.DCS) GO TO 109

CUNUaCLIN® (1#CST/CSUMLICL+D)

GO T0 110

ICL=ICL+1

IF CICL.GE,.8) GO TU 120

CLNU=CLNU+,1

DC920CS+CSUM(ICL+1)

IF (CST.GTL,OCS) GO O 100

CLNUSCLNU# 15 {CSTeCSUMLICL*L)-DCS)/CSUMLICL+])

CLNU={FLOAT(IFIX{CLNU*100.}))/100.

RETURN

CLNU=,8

RETURN

END

70
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oo

10¢C
110

TIM,

FUNCTION TIM (T3J)

RTN TO DEVELOP TIMELINESS FUNCTION

TiM=(,

IF (TB8J.GEL2.) RETURN

IF (T68J.6T.1.5) GO TO 1€O
1F (T8J.5T445) GO TU 110
TIN=2,2T8)

RETURN

TIV24,-2,8T2)

RETURN

Tirsl,

RETURN

END

QOO OOOO
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(2 X g X el

100
110
120

140
150
c

16C

SURT.

SUBRCUTINE SORT {XIN,XOUT,LIST,N,DECEND)
RTA TO ORDER ARRAY UF NUMBERS IN ASCENDING OR DESCENDING PRDER

LOGICAL DECEND

DIMENSION XIN(N), XOUT(N), LIST(N)
LIST(1)=1

XOUT(1)=XIN(L)

DO 150 1=x2,N

IF (XIN{T).LELXQUTLI=-1)) GO TO 140
1T=1-2

IF (1T.FQ.0) GO YO 114G

DO 1G0 ¥=mi,17

L=l-K-1

IF (XIN{I}.LE.XOQUT(LY) GO TO 1l2C
CCNT INUE

L=0Q

MS3L+2

D0 13C M=MS,1

ISUB=] +MS=V
XOUT(ISUR)=XOUT(ISUB~1)
LISTLISUR)=LIST(ISUR~L)
XOUT(L+1)=XINC(T}

LIST(L+1)=1]

GO T0 15¢

XOUT(TI)=XIN(I)

LIST(I)=1]

CONTINUE

CHANGE ORDER FROM DESCENDING TO ASCENDING.

IF (DECEND) RETURN
N2alN+1)/2

DO 160 I=1,N2
A=X0UT (1)
1SUB=N+1-1

XOUT (X )=XOUT(ISU8}
XOUT(ISUB)=A
TASLIST(D)
LIST(I)=LIST(ISUR)
LISTIISUB)=T1A
RETURN

END

72
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OO0

g Nake!

100

110

120

FNAL.

SUBROUTINE FINAL
RTN TO PREP AND WRITE FINAL RPT AND TECH PROFILES
COMMON /EX/ BUDG(5) 3 DUFAC sDUREP»00PRO»O0RL L ,DORL2+IDT(2) 9 1Y NT,C"N

1G4, LASTY
COMMON /TASK/ BU(16),8PL16),CLH{4),COST(2),CSH(4),CS(2),

1 CSUMII)L,ECI2)9E102),1S(15)ITULS)»ITITLE(B,25C),
2 LIMES)oNPH(14,28)4RWULLD)HSILS5},T(15),
3 TG(11T)
COMMON /FIVE/ CLY(25C+46)s ITPU25%)+LR{250+5)4PER(25D),
1 TBJ(1o} 4 TGK{117}

LOGICAL DOFAC,DOREP,NOPRO,DURL1,DIRL2

DIMENSION [HRS(S), CAS(8), ENC(B), ENI(B)

DIMENSION CSOUS5).ECULS)LEIO(S),IPRO(250,15), IROW(80),1YARI(G]),
1 TJOULS), TKO(15),ITCL2),1SY(2),
2 NAMP(4) ¢ NAT(4) 3 IFAC(648) ¢0CC(5648),TSILS),TT(1S)
DATA IBULNK, (IYARUI)y1=23936)/iH s1HB, 1HI99lHO»IHLly1H2,1H3/

DATA ITCU1)/712H2 TECH OBJ/,ISY(1)/12H1SYS SUPPDRT/

WRITE (8,32rM)

N0 20C [z} NT

READ (1) ITASK NAMT  ISYM LEXT NAMP,LIM IR q{ITITLE(Je])Jd=),8),CSHE
1CyBlsCLHyCSHy ITo T, 1SeSsRWULCAS,ENCLENI,IFAC,0CC

WRITE FINAL RPT

IF (MOD(1,2).EQ.1) WRITE (6,260) IDT
IDaITASK/15500CG02

WRITE (6,27C) IDSITASK,{ITITLE(J 1) yJ=1,B),IR

00 110 J=1,15

I1G31T(J)

TKO(J) =D

IF L1GeNLew) TKO{I)I=TGKLIGC)*.CC1

1851S(J)

TJO(IV=0,

IF (IB.NELC) TUN(I)I=TOILIBR)*, ]
TT(JI=sFLOAT{IT(J))*,501

TSI =FLOATL{IS(I))=, "]

1F (DOC2ROY TPRO(TZJII=IFIX(15e%S(J)4,01)+100%[B+1000GC*IFIX{10,¢T(J
114,311 410000001%1G

WRITE (64237) TT,TS,T,S,TKC,TJO

NO 110 J=1,5

€CSoLJ)=",

ECO(JS) =,

EI0(Jd) =),

DO 120 J=1,LASTY

IF (ABSICLY(1,4J41)-CLY{[,J))eLT..00N0L1) GO TO 12¢
PCT=21,

ITF (CLY(1,4J#+1)eGTaeT99) PCT=PER(I)}

NRL=#LR([,J}

CSO(J)=CSINRL)*PCT

ECOCJ)I=ECINRL)*PCT

EIQ(JI)=ETINRL)*PCT

CONTINUE

WRITE (542930 CLH(CLY(1,4JY4J=2,6)9 (RHU{JI)JI=1,5),CSH,CST.(RWU(IY,

73
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(2R aNgl

130

14C

150

160
170
180

190
200

[ XeN el

210

220
230

FNAL,

1J25,10)4ECCHETQy (LRIT,J)yJI=1,45)
CHECK FOR TASKS NOT SELECTED FOR 5 YEARS

IF (ABS(CLY(1,10-CLY([46)).GTee0021) GO TO 130
WRITT (84330) ITASKy(ITITLE(JeI)yJ=1,8)

GO TGO 2nC

IF {.NOT.DOFAC) GD TO 20N

WRITE FACILITY PRE-SORT BINARY RECORDS

JS=ABS(CLY(1,1))e1C,001
JTRABS(CLY(I+6)1%1C.00l

N0 190 J=JS,J7

D0 190 X=1,56

IFC=IFAC(K,J)

IF (IFC.EQ.C) GO TO 19C

CO 140 L=1,5

THRS(L =0

MCLB=J

00 180 L=1,5
MCL=ABS(CLY(I,L¢l))*l0.00C1

1IF (MCL.LE.MCLB-1) GO TO 180

DO 170 M=MCLB,MCL :

D0 150 N=1,6

IF (IFC.EQ.IFACINsM}) GO TO 160
CONTINUE

GO TC 170
THRS(L)=1FIX{OCCINyM)+.95)+HRS(L)
IFACIN,M) =,

MCLB=MCL+1

WRITE (11) IFColTASKyNAMT,LEXT,IHRS
CCNTINUE

CCNTINUE

WRITE TRAILER

IFC=2-9999
WRITE (11) IFC,ITASKyNAMT,LEXT, IHRS
IF («NOQT.DOPRO) RETURN

WRITE PROFILE RPT

DO 250 J=1,131

J1sJ-117 :

IF {(JeLEoLlLT) WRITE (6,300) 1TCyJ,1DT
IF (JeGT41l7) WRITE (64300) [5Y,J1,4107T
D0 250 [=1,NT

N0 210 K=1,15

KPRO=1PRO(I,K)+11700)

IF (JeLES117) KPRD=KPRO/100CO0

IF (JsEQ.MODI(KPRN, 1000C01/1C0) GO TO 220
CCNTINUE

GO TO0 250

D0 230 M=29,80

TROW (M) =IBLNK

14

OuO FTS S0 st B Sl Bme S et s Py GER e P S0 B P FTU SES Pme Dt Sm Gmg (e S e pmt et Pt Gt st hed Sut bm Omt Gma Ged Su Gmg Gmd St Pui gmy SmG Gud PEG gy ey pad Pt pmmy gt 4 =t Bt s



ASD-TR-68-23

240

270
280

290

ioc

310
32¢
33¢

FNAL.

00 249 L=1,»

KLaT=-L

ILSABS(CLY (T KL)*1 T adeed2

IRCH(IL)=IYAR(KL)

SUP=, 1 #FLOAT(MOD(LCPRD, tul))

IF (SUPOTLe693) ARITE (5,315) ITP(I)4SUPL(ITITLE(K 1) K=21,8),(1%D
IW(K) yK=2%,47)

CCNTINUE

RETURN

FOGMAT (1HI33XS HAINE FY 1959 FINAL REPORT
1 3)X2A8)

FORMAT (1H2Y4HOIVISTUII 3y TXGHTASK2XI 8,6X8A6,2IX2HARIL/ /)

FORMAT (23Xx23HSUPPNRT 0OF TECH 0JBJS42X20HSUPPORTY OF SYSTEMS/%H
1 TO  1SULIXFI43),5%X6HSYS L1S{XF2.2)/5H SUP 1S(3H  .Fl.l),5X4HSU” 15
202H 4FLlel1)/SH TK  13(3iXF3,3)95X4H TJ 1S(1XF2.2)777)

FORMAT (SL1XTHHISTIRYGIXLIAHASSUCIATED 1498/15X2H558X2H66BX2H6TIXOH
L6B3X2HOFAX2HTOIX2HTLAX2HT28X2HTILLXI1HWORK UNITS/&A3HCL 9(7XF3.2)
2¢7X585/73X6HC+S IFL L 1e TXSAL/IXLHENGCOIXSFL1Iai/ 2X5HENG IHGOX5FL10. 174
IXIHRL AIXSILD/2(IHSZY)

FORMAT (2Ah, 14,40 X1E8HFY 19599 PRIFILESS44X2A6//3IXGHTASKTIXIHSUP23YS
IHTITLEA3XLTHCONFIDINCE LEVEL /7IX2H 29(1H. )} iH39(1HLI1HGI{IH ) LH5N(
21HoYiIHAFU1H ) IHTI( LH ) 1HA/ /)

FORMAT (2X18,4XF3.1s3XdA6,3X61A1)

FORMAT (1H146X39HTASKS NOT SELECTED FOR FIVE YEARS //)

FORMAT (2)X13,12X8A5)

END

5
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134
135
1 136
1 137
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uyres)

$IALDR UTKM4C
SFILE UTM40
SFILE UTM4O
$SFILE UTN4O

SFILE UTRm4C

16 APR 68
'UNITOL'»A(1) yREADY BIN,INOUT,BLK=26N
*UNITOT®,A(2) yREADY,BIN, INOUT,BLK=26"
CUNITC8°yA(3),READY,,BCO, INOUT¢BLK=22

'UNITL11°',K(1),READY,BIN,INOUT,BLK=26"

$18SYS

SEXECUTE SORT
OPTIONSEQUALS s MAP s CARDS ¢ TAPES
CHANNELS » INPUT/K1 +sMERGE/ (B+C) 2OUTPUT/J3
FILE+INPUT/1,BLO/13+MODE/B
FILE»OUT+BLO/13,MODE/B
RECFIELD/(368B+368),LEN/(13)
SORT+FILE/1+0RD/34FIELD/(2)
END

$1BSYS

(]

UTNK40020
UTM40001
UTH&J0)2
UTH4009)

UTM&0CI4
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oo0

10C

{10

12C

[aNaNal

OO0

(B VU

FACT,

RTN TO O/P SURTED FACILITY UTILIZATIOV DATA

CIMBASION [ITITLE(L11,159)

DIMENSION [HRS(S) o NAMT{4),, IHT(S),10T{2),IHOR(5,5)

CATAR FIRST/T/

DATA (JHOR(1,1),1=21,5)7/
3 HAFFOL-EXISTING FACILITIES
ILH
3-HAFFDL-PROPOSED FACILITIFS
JCHCOMPUTER FACILITIES
IOHNCN=-AFFOL FACILITIES

LOGHCAL FIRST

CALL DATE (1DT)

BRINC IN FAC TITLES

00 13C 1I=1,150

READ (5,258:) {ITITLEC(Jy1)oS=1,11)
IF LITITLE(L,1).EQ.,) GO TO 118
CCATINUE

WRITE (6,4277)

STCPR

READ (3) IFC,ITASK NAMT,LEXT,IHRS
IF (IFC.EQ.IFCP) GC TO 189
IFCR=1FC

IF L.NCT.FIRST) 6O TN 129
FIRST=,FALSE,

GO TC 129

WRITE (6,247) IHT

IF (IFC.GT.C) GO T 13C

TRARLER

WRITE (6,250)
STQOR

A FAC HDR CR FAC CHANGE

IFH=IFC/10¢N

IF LIFH,EQ.Q) IFH=}

TF (IFH,EQ.IFHP) GO TO 140

IFEP=1FH

WRITE (642C0) (THOR(J,IFH)+J=1,5},1D7
WRITE (6,210)

SCAN FCR FAC TITLE SUBSCR

€O 150 1=1,150

IF LIFC.EQ.ITITLE(L1,T}) GO TO 160
CONTINUE

IFTFITITLE(1,1)+10C00

WRITE (64229) IFT, (ITITLE(JIs1),J032+11)

ZERQ SUMS

8

e o o »
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17¢C
c

180
190

200
210

220
230
280
25¢
260
270

FACT,

00 17C 1=1,5
IHT L) =)

PRCOESS DETAIL LINE

00 190 I=1,5
THTLL ) s THT( T ) * JHRSL(IT)

WRITE (6,230) ITASKyNAMT,LEXT, [HRS

GO TC 110

FORMAT (1H154644GHRDE 1969 FACILITY UTILIZATION REPORTSCX2A0’/

1)

FORMAT (1HJTTX24HHOURS ~ BY FISCAL

128%x2+73/7)
FORMAT (1X[4,3X17A6)
FORMAT (1X18,7X5A8,14X5110)

FORMAT (LHJATX12HTOTAL HOURSS5110//77/)

FORMAT (4H1EQJ)

FORMAT ([4,9A6,A2)

FORMAT (20+"T0O0 MANY FAC TITLES)
END

9

YEAR/0TX2H69BXZHTO8X2HT18X2M7
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APPENDIX I

PROJECT RDE FY 69 PROGRAM - TIME CHARGE NO. 776¢!
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REPLY TO
ATTN OF:

SUBJECT:

TO:

DEPARTMENT OF THE AIR FORCE
AIR FORCE FLIGHT DYNAMICS LABORATORY (AFSC)
WRIGHT.-PATTERSON AIR FORCE BASE OHIO 45433

FDG 15AUG 27

Project RDE FY 69 Program - Time Charge Nr, 77601

FDC FDD FDF FDM FDT

1. Attached are the input data instructions for the FY '69
Research and Development Effectiveness (RDE) Program,

2. The inputs required to RDE have been considerably simplified
and redu—-ed as compared to previous years, The engineer's time
required will be minimized, There are 4 forms to be completed
by the engineer, These are:

Format I - Confidence Level Work Description and Resources
Requirements (This ls the core of the Project/
Task/Subtask Exploratory Development Plan)

Format II - Support of Laboratory Technical Objectives
(Internal Laboratory Technical Communication)

Format III - Systems Payoff List. (For communication to
SPO and advanced systems offices)

Formet IV - Limited War Support. (Used for St.. reporting)

3. The RDE FY '69 Punch Card Tran:cript will be accomplished by
secretarial or clerical personnel who will be specially instructed
by FDP to do thic task. This will free the engineer of a rather
tedious job and will make for consistent entries, Further communi-
cations to the Division will be made regarding this matter.

4., The Resource Schedule Summary Work Sheet, Confidence Level
Display Chart and Facility Grid Treanscript used last year have been
deleted from the input requirements,

5. The objectives of above changes are to:

- Minimize engineer's time expended preparing inputs,

- Improve inputs - fewer errors and misinterpretations.
- Improve input data regponge time,

- Reduce computer usage time,

6. The Laborctory management uses data derived from the RDE out.
puts throughout the year for information retrieval, as an aid to
Laboratory management decisions and for communication with advanced
system offices,

83
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7. In view of the above and t©o asswe accuracy, it is extremely
important that task engineers have a thorough undersatanding of the
ROE instructions. Instructions should be reviewed priocr tc actual
preparation of RDE input data, Also, a completed sample input
package is included for guldance and reference, Use of prior year
input data as a guilc where task objective remains unchanged will
aid 1n decreasing input preparation time., If further clarifica-
ticn is required, the following FDP personnel are available:

A. B, Matt, J. F. Schmidt, Lt. L. Morris
Ext. 55337, 52615, Room 2E27, Bldg. LS

8. Fach division office is requested tc review all the task/

subtask inputs and rank these in priciity order according %o the N
importance of the effort to future AF sysiems in general., The rank

for each task/subtask will be {nserted on tne respective Format I

pricr to fcrwarding the four formats (I, II, III, & IV) tc FDP.

9. Tiwmely intecration of inputs by the FPlans Office is rwquired.
Submittal of Division inputs to FDP in sccordance with attached
instructicns is requir.d on or before 20 November 1967. One (1)
typed criginal of each input format is required.

i 1C, Management judsement 1s an essential and intep-al part of the
inputs. Careful consideration and review by all echelons 1is
A required to ensure that tne resulting product will reflect the

best professional judgument available in the Laboratory,

g e B
v

PR

UALE D. TAVIS % Atch .
Colonal, (GAF 1. widance for FY'4S Resource levels
Directer J. midance on Confidence Level work

Dascriptiona

3. Forwmat 1

4. Format JI

S. Format III

5y Format IV

T. Sample Case

8. Flow Chart of RDE "59 Inpu’ Prep.

Iy ter FW
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RCE FY 69
Aug. 67

FY '69 RESOURCE LEVELS

1. 1Inputs by Laboratory engineers to project RDE for FY 1969 will in-
volve two Resource Levels, namely:

L. 1 - Authorized Exploratory Development Engineering Manpower
with FY '69 Estimated Budget Dollars
R.L, 2 - Double the Authorized Exploratory Development Engineering
Manpower with Dollars Required

2. The resource requirements, which make up these Resource Levels,
are described below:

Resource Leve}l i - Authorized Exploratory Development Engineering
Manpower

The engineering maupower shall be the currently authorized engineer-
ing manyears used for exploratory development work. The engineering
manyears should be separated into contract engineering manyears and in-
house engineering manyears to reflect the best mix suitable for the
task and the organization involved, Assume adequate technician,
clerical and wage board support is available but do not include in man-
power; use engineering manyears only, Work should not be subdivided to
a point wnere less than .3 engineering manyears/yr, are required, The
Project Resources List attached, shows the authorized FY '68 exploratory
development SLE manyears by project; use this manyear estimate for
FY '69 as a guide, Since increases in S&E manpower are not considered
likely, constant manpower ceilings will be used for Resource Level 1 in
successive years,

For FY '69 ceiling funds, use the Project Resources List attached as
a guide but reflect any known changes to the figures that might present-
ly be in effect,

For estimating support funds, use realistically expected support
funds for in-house work, Priox year support funding should be used as a
general guide. Include supply and equipment requirements with unit costs
of over $2500; travel, telephone and Form 9 requirements are not to be
included, Also, consider the use of existing and proposed Laboratory
facilities and other facilities outside the Laboratory.

Supplies and equipment support shail be considered as being purchasead
with contract type 610-680 dollars and the total dollars will be used as
the task fund requirements,

Resource Level 2 - Double Exploratory Developmen* Engineering Manpower

Use double the authorized exploratory development engineering man-
years for the task/subtask level being submitted in RDE FY '69, If the
input is at task level, then the manpower should be double the task
authorized manpower, If the input is a subtask, it should be double the
manpower allotted to that subtask. The manyears should be separated into

1-1
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contract engirneering manyears and in-house engineering manyears to re-
flect the best mix suitgble for the task ani the organization involved,
hssume adequate clerical, technician and wage beard support is avail-
able, but do not include in manpowe:, use engineering manyears only.

For determining contract funds where experience is not available,
consider the increased manyear allocation and use as a gJuide the
attached graph, ''Enginzer Manpower vs. Contract Dollars."

For estimating support funds, include supply and equi,k 1ent require-
ments over $2500; travel, telephone and Form 9 requirements are to be
omitted. Also, consider the use of existing and proposed Laboratory
facilities and other tacilities outside the Laboratory,

Supplies and equipment shall be corsidered as being purchased with
the contract type 6i0-680 dollars and the total dollars will be uced
as the task fund reqiirements,

3. Based n the above information, the FY '69 resources required
should be inserted in the "FY '69 Ceiling Resourcec Progremmed ard the
Double Engineering Mauyrs' spaces pravided om #he "o " dence Level Work
Descilption wid Resources tequirements formar, (Formatr 1)




(S,0001) $ LOVYINOO

00¢ 097 02¢ 08l ovi 001 09 07
¥ { T T T 1 T T T RN T 1 T T T

¢ o

=

v o

(ep]

——

9 2

o

w w <\-

ES

ele@ 1Q44Y UuoO paseg 2 0| W

{}2e23U0) jeNpIAIpU] 104) .

SIE{{OQ 12e43U0) 2| z

=z

SA 1 v =

Janoduew buiisauibul Pesjuod ; - x

ASD-TR-68-23




ASD-TR-68-23

RDE FY 69
Aug. 67

A, CONFIDENCE LEVEL WORK DESCRIPTION GUIDANCE

1. To measure the tachnical progress of each task, the Confidence Level
(C.L.) scale is used. Each task engineer, using the Confidence Level
scale definitions included in this attachment, will provide the Confid-
ence Level work descriptions for his particular task/subtask.

2. The Coc:fidence Level scale has a range from .2 to 1.0,and each
mumnarical vxtue within the scale 1s a Confidence Level. To provide con-
sistency among taskr, the Confidence Level definitions shown on the
attached sheet are provided for guidance to the englineer.

3. The exploratory development work necessary to achieve the various
saquential Confidence Levels shall be described on the formmt entitled:
"Confidence Level Work Description and Resources Requirements", Format 1.
{See attached completed example) The work descriptions preparation shall
be guided by the following comments,

a. Do not show work descriptions at Confidence Levelas lower than the
current state-of-the-art. If, for example, current state-of-the-art is
at Confidence Level .5, then it is not necessary to describe the work
conducted to achieve this level. Describe only the work necessary to
achieve .6, .7, .8, .9, and 1.0. Do not use partiezl Confidence Levels
such as .63, .72, .75, etc. Also, do not skip Confidence Levels, i.e.,
if a C.L. is not involved, insert it, and state, no work required. A
task/subtask shall be considered to be at a C.L, of .2 which {8 con-~
sidered the origin or start point for a new task. The historical infor-
mation on C.l.. and dollars expended for each task/subtask will be inserted on
Format I, This information for prior FY's ('64, 65, '66, & '67) ia the
same as was submitted in RDE '68 inputs. A copy of these basic inputs
will be provided tco each project engineer. The entry for FY '68 will be the
best estimate of C.L. and dollers expended by end of FY *&8.

b. Wwhere applicable, include after the description of work necessary,
the facilities needed to attain the Confidence Level indicated. The
existing and proposed FDOL facilities and other outside facilities required,
including the occupancy time, should be entered on the Format I, Reference
List of Facilities, attached., Notice that the facilities have been
coded to ald in data retrieval. Use the coded facility nu=ber on the
format. (Contact Mr. Frank Newvius, 55337/52615, for code numbers of
those facilities not listed.) For example, 1f in-house structural tests
are required to achieve a C.L, of .5, simply enter the code muaber 0500
for Structural Test Facility, and nusber of occupancy hours required.
Occupancy hours 18 defined as thas period of time the teat facility is
cccupled and precludes the use of the test facility for any othar program.

lie The totsl task resources required to accomplish the work described
for each defined C.lL.. should be estimated and recorded on the Confidence
Level Work Description, Format 1. This should be the best estimate the

2-1
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RDE FY 69
Aug. 67

A. CONFIDENCE LEVEL WORK DESCRIPTION GUIDANCE (Cont'd)

task engineer can make without regard to the ceiling resources. This
will indicate what it will cost in dollars and engineering manyears to do
the various bits of work described for each defined Confidence Level.

The total funds will include contract funds and support funds., It is not
necessary to separate these funds, since the support fund requiresent
will be assumed to be provided froam the project funding. The engineering
manyears should show the breakout of engineering manyears for -mw%
contract work and engineering manyears for in-house work. Estimate t
resources required based on your presently used mix on In-house to con-
tract manyears.
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RDE FY 69
Mug. 67

CONFIDENCE LEVEL SCALE DEFINiTIONS

1.0 The current x
in all respects; detailed design
criteria is established.

.9 The current technology is adequate but
minor refinements are desirable.

.8 Feasibility has been demonstrated and the
current technology is adequate to solve
major problems, but imprcvements in such
areas as service life, reliability and
efficiency are needed.

.7 Basic design criteria are avuailable, but extensive
testing is required to demonstrate actual feasibility
(an Advanced Development Program might be required
at this point).

.6 Preliminary desiqu criteria are available but a design
at this point would be shaky using only the current in-
formation.

.5 A complete exploratory development program, which has a high
possibility of successful completion using the most
promising approach, is defined.

.4 The most promising approach to solution is indicated through ex-
ploratory experimentation, analytical effort, and/or simulation,

.3 Preliminary analysis indicates the potential usefulness of the idea
and feasible approaches to the problem,

.2 The problem can be defined, and basic idea(s) formulated, but only
general approaches to solution are definable,

2-3
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RDE FY 69
Aug, &/

B. SUBTASK IDENTIIVICATION GUIDANCE

1. The basic division of work is by task., The task ma,; support one
or more systems and Technical Objectives (T,C.'s)., The contribution
of the task to the svstems may vary for different systems. Similarly
the contribution to the various T,0,'s may vary. This would be for a
standard or nomal task, All tasks used in RDE, will be real tasks
and not blanket tasks using unauthorized task numbers,

2. Where task resources (manyears and funds) can be divided between
subtasks, to reflect contributions to different systems and Technical
Objectives, separate subtask Confidence Level work descriptions and
resource reJuirements (Format I) will be prepar-:d.

3. These subtasks will be idertitied with -1, -2, -3, etc. These
subtask (-) numbers will be used for the life of the subtask and onc-
the effort is completed or terminated, thes (-) number should not be
used aqain, Contributions of these subtasks to various syitems and
T.O0.'s are handled as with the normal or standa.l task.

4. The explora-ory development engineeriny manyears for any one sub-
task in FY6» shall not require less than a total of ,3 engineer man-
years per year, basod on the currently authorized manpower.

-4
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RDE FY 69
Mug. 67

LIST OF TECHNICAL FACILITIES

i

g

.

CODE NR FACILITY DESCRIPTION

I AFFDL EXISTING FACILITIES

NOTE: AFSC Facilities listed below were extracted from
AFSCP 80-3 'Technical Facility Capability Key'

0100 Wind Tunnel, Hypersonic (Gas-Dynamic - 50 MW)
0101 MHD Research Tunnel

0200 Wind Tunnel, Hypersomnic (Gas-Dynamic - 4 MW)
0300 W:nd Tunnel, Supersonic (Gas-Dynomic - 2 Ft)
0400 Wind Tunnel, Hypeorsonic (Gas-Dynamic - Pebble Bed)
0500 Structures Test Facility (Aerospace Vehicles)
0501 Induction Heating (RF) Facility

0502 Structures Test Sensor Development Facility)
0503 Heavy Gas Gun Facility

0504 Flight Loads Environmental Facility

0600 Environmental Research Laboratory

0601 Natural Environment Laboratory

0562 Induced Environment Laboratory

0700 Flight Control Simulation Facility (3ldg 192)
0701 Control System Development Fa-ility (Bldg 195)
0800 Landing Gear Test Facility

0900 Decelerator Research Laboratory

0901 Wind Tunnel, Vertical

0902 Wind Tunnel, Subsonic

090, Water Tow Tahle

0904 Crew Station Development Laboratory

1000 Bearing Research Laboratory (Aircraft)

1100 Cancelled

1200 Atmosphere Controul Laboratory

1300 Environsental Control Laboratory

1400 Structural Dynamics Laboratory (Aerospace Veh)
1401 Runway Profilograph

2.5
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RDE FY 69
Ang, 67
CODE NR FACILITY DESCRIPTION (Cont'd)
I AFFDL EXISTING FACILITIES (Cont'd)
1500 Sonic/Acaustica’ Vibration Facility (Mobile)
1600 Flight Dynamics Data Analysis Facility
1700 Flight/Navigation Radioisotope Laboratory
1809 Flight Research Simulation Facility
1900 Sonic Fatique Facility
1901 Sonic Fatigue Chamber (Large)
1502 Sonic Fatique Chamber (Swmall)
1903 Noise Facility {Wide Band)
1904 Acoustic Facility (High Intensity)
ITI AFYDL PRUOPOSED FACILITIES

X901 Flight Dynamics Research Laboratory
3002 Combined Environment, Laboratory
3003 facility Engineering _aboratory - Bldg 254
3004 Aerodynamic/Aerotherwodynamic Hi Perf Shock Tunnel
3005 Vibration Aeroelasticity Facility
30056 Support & Restraint Systeam Variable Acceleration Evaluator

7 Landing Geor Model Dynamic Test Facility
3008 50 MW Magentohydrodynamic Augmentation
3009 Grappling & Lock-On Vibration Laboratory
3010 Liquid Hydrogen Test Facility - Structures
3011 50 MW EGF Contoured Nozzles
3012 Sonic Fatique Facility Noise Source Augmentation

IT1 CJOMPUTER FACILITIES

4001 Bldg 45 - Remote Station IBM 1440
4002 Bldg 65 - CIX 1604
4003 Bldg 25%4 - CDC 160A
4004 50 Megawatt - Amabilog
4005 Bldg 434 - MARK 11
4006 Bldg 192 - Simulator
400/ Sonic Fatique - Analog
4008 Bldg 26 - Supersonic 2' Tunnel
4009 Bldqg 45A - FDFE - Data Collection
4010 Bldg 45 - rDCC - Analog
4011 Blij 47 - Ligital (SESCD)
4012 Bldg 57 - Malog (SFSCA)
2-6
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RDE FY 69
Mg, 67

CODE NR FACILITY DESCRIPTION (Cont'd)

IV NON-AFFDL FACILITIES
5010 Aerospace Med Res Laboratory
5011 Sixmode
5012 Drop Tower
5013 Centrifuge
5020 AFIT Facilities
5021 5! Low Speed Tunnel
5022 Nuclear Test Facility
5030 Systems Engineering Group Facilities
5049 Aeronautical Systems Division Facilities
5041 Flight Test Support Facility
5¢5¢C Armold Engineering Development Center
5051 Wind Tunnel - 1%' Transonic
5052 Wind Tunnel - 16' Supersonic
5083 Wind Tunnel - VKF - 40" Supersonic (A)
5054 Wind Tunnel - VKF - 50" Mach 8 (B)
5055 wWind Tunnel . VKF - 50'" Mach 10 (C)
5056 Wind Tunnel - VKF - 12" Supersonic (D)
5057 Wind Tunnel - VKF - 103" Hypervelccity (F)
5058 Wind Tunnel - VKF - 100C' Hypervelocity {(G) {(Range'
5059 Wind Tunnel - VKF - 50" Hypervelocity (M}
3060 Wind Tunnel - VKF - Hyperballistic Iupact Ranje
5061 wWind Tunnel - V/STOL
5090 Air Force Missile Development Center
5091 Test Track Facility
5092 Orone Launch-Test Facility
5093 Raisy Decelerator Facility
5100 Air Force tastern Te=st Range
5110 Air Force Flignt Tast Center
5111 Parachute Test facility
5120 National Bureau ot Standards
5130 University of Minnesota
5131 SSWT
Si32 LT
5140 Air Pooving Ground Center
%141 Migsile Range Facilaty

5150 Braunschwe.g, Sermany - Pro-Flight Drop Test Voo ity
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RDE TY 69
Aug. 57

CODE NR FACILITY DESCRIPTION (Cor: 'a)

IV NON-AF: DL FACILIT'ES (Cont'd)

5160 AF - Navy Data Center (Gov Computer Facility at NYU)

5170 Nava: P.r 3ctatior Lakehurst, New Jersey

5182 AF Special Weapoi.s Ce.rer, Kirtland AFB, New iMexico

5190 Princetor. Free Flight Faciiity

5200 AM7/PMR Test Range

5210 North American Aviaticn, Los Angeies

5220 Comell Aeronautical Laboratories

£230 National Asronautical I Space Agency

5231 7 X 1C ' Subs .c Tunnel

5232 40 X 80' Sub. lc¢ Tunnel

5233 12" Tiansenic . ressure Tunnel

5234 14" Transonic Yunnel

5235 Langley 8' Transanic Tunnel

5230 Langlew 7 X 10' Hi Speed Tunnel

523 Langley 7 X 10' Low Speed Tunnel

%238 A'LS o' Tunnel

5239 DTw.

NIE Langley Unitary Tunn L

)
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RDE FY 69
Aug. 67
FORMAT II

Froject/Task/Subtask Nr.

SUPPORT OF AIR FORCE FLIGHT DYNAMICS LABORATORY
FY-69 Technical Obijective (T.0.'s)

For each task/subtask, insert the contribution (.1 to 1,0), this effort
makes toward the accomplishment of the respective Technical Objectives. The
scale that defines the contribution values is attached,

If your task/subtask supports a T.0. ot a contribution of .8 or greater,
the Technical Objective engineer's coordination should be entered immedictely
after the contribution value., The purpose of this coordination is to in-
crease Laboratory engineer-to-engiineer communication, Bas.cally, this
reflects professional courtesy,

CONTRI-
CODED BUTION OF
RDE TASK TV T.O.
T.0. NR, (.1 to 1.0) T.0., NR, TITLE
FOT STRUCTURES DIVISION
01 93601 Structurc. Testing Criteric
02 93602 The rmal Application and Coatrol
03 93602 Turbulence Data Measuring Techniques and
Systenms
04 93604 Instrumentation for Measuring Structural
Response
05 93605 Structural Desigr ‘or Fiber Reinforced Air-
craft Structures
06 9 3606 Reduction of Aircraft Structural Vulnerability
07 93607 tructural Fastening Tachniques
08 9 3¢08 Dispersion Strengthened Metal Structures
09 93609 Hyperthermantic Structural Configurations
Research
10 9361C Structural Design Concepts for Variable-
Geometry Lifting Surfaces {or Reentry
Vehicles
11 93611 Structural Design Criteria for V- /STOL Aircraft
12 93812 Empirical Loads Evaluation, Interpretation,
and Analysais
13 913613 Structural Design Criteric for Aerospace
— Vehicles
14 93614 Structural Anclysis Methods
15 93615 Structural Fatique Malysis M-thods
16 913616 Maneuver Loads Dynamic Wind Tunnel Simulataion
17 ' 33617 Turbulence Genergtion Sy-tem
16 93618 Structures for Hypersonic Vehicle .
19 93619 Composite Constriuction tor Flignt Vehicle
Structures
20 93622 Beryllium Structurcl Technology
4-1
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RDE FY 69
Mg, 67
Project/Task/Subtask Nr,
CONTRI-
CODED BUTION OF
RDE TASK TO T.O.
T,0. NR, (.1 to 1.G) T.O. NR, TITLE
FDM FLIGHT MECHANICS DIVISION
21 91801 Low Speed Characteristics of Hypervelocity
Vehicles —
22 91802 Supersonic Boundary Layer Control
23 91803 Inlet Boundary Layer Mnalysis
24 91804 Airframe-Inlet-Engine Compatibility
25 91805 Hypersonic Inlets - Supersoni: Combustion
26 91806 Hypersonic Inlets - Dual Mode Combustion
27 91807 Hypersonic Boundary Layer Phencmena
28 91808 Flight Mechar..cs of Re-entry Wake
29 91809 Aerodynamics of Multicomponent Vehicles
30 91810 Aerodynamics of Hypersonic Configurations
31 91811 Aerodynamics of Low Density Flow
32 91812 Etfects of Aerodynamic Heating on Hypevrvelocity
Vehicles
33 9:1843 Vehicle 7! .s5iochemical Environments
34 ~ 91814 Vehicle Synthesis Program
35 91815 Performance Simu.lctions Application to Vehicle
Operations
_36 ~9181s Maneuverability Optimization
37 91817 Aer sthermodynamic Testing Techniques —_—
38 91818 Hypervelocity Gas” iamic Simulgtion
39 91819 Hypervelocity Fl Measuring Techniques
40 9182 Hypervelocity Facility Magnetchydrodynamic
Accelerators
41 91821 Improvement of Experimental Prediction
Techniques tor V/STOL Cont.garat .c..o
42 91822 Aerodynamic Fredict: . Techniques for V/ST
. Aircratt
43 918213 V'STOL Propul ..ve Aerodynamics e
44 91824 Hypersonic _xhaust Nozzles for Supersoni.
Combuxt .on Ramjet Applications
45 91845  Airtrome - Exhoust Nozrle Integration
36 B 9182¢ Hype:sue 2o Vehicles
47 91827 Re = Vehicle Integration
48 Y188 tauili.ies for Therr :l Te:sting of Re-en!ry
Heat Protection Mai-rials
4 Y1839 Hype?sonic Variable C-ometry Configqurautions
o 91630 Effect of Ablgtion on Drag )
51 vi811 Effect ot Nose Rluniing on Reacting BQJndo{zj
S0 91832 Turbulent Reacting Flow= e
53 91833 Fluid Dynamic Drag in Low Density Flows
4.2
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RDE FY 67
Mg, o7
Project/Task/Subtask Nr,
CONTRI-
CODED BUTION OF
RDE TASX TO T,0.
T.0, NR. (.1 to 1,0) T,O. NR. TITLE

FDC FLIGHT CONTROL DIVISION

LY) 91701 Control System Analysis, Synthesis, and
55
56

Optimization Techniques
91702 Gravity Gradient Techniques at Synchronous

Altitude
91703 Flexible Vehicle Dynamic Response Control

S7 91704 Aerodynamics of Stability ond Control

58 91705 V/STOL Stability and Control

59 21706 Handling Qualities Criteria for Aerospace
Vehicles

60 91707 Self-MAdaptive and Invariant Flight Control
Technoloqgy

61 91/08  Energy Management Concepts ]

62 91709 Self-Learning Flight Control Systems

63 91710 Space Vehicle Attitude Control and
Stabilization Techniques

64 91711 Integrated Flight Control Systems

65 91712 Flight Control Reliability

66 91713 Aerospace Vehicle Flight Control Actua‘ion
Techniques

67 91714 Fluidic/Flueric Control Techniques

68 91715 Cont rol Duta System Technology

69 91716 Air-Mass Referenced Data Measurement
Techniques

70 91717 Vehiclea Attitude ond Rote Sensing Techniques

71 91718 Exo-Atmosphere Sensing Techniques

72 91719 Transducers for Vehicle Controls in Severe
Environmentol Conditions

73 91720 Propellant and Propulsion Energy Management
Technology

74 91721 Vector Thrust and Thrust Related Paramete:

- Measurement Technoloay

75 91722 Propellant Data Megsurement Technology

76 91723 Propulsion Performance Assessment and
Prediction

77 91724 Radiation Resistont Design Techniques

78 91725 Exploitation of Modern Physics Phenomena for
Control Datg Measurement

79 91727 Wind Tunnel Simulation of Qust and Maneuver
Response and Control

1] 91778 Display Mechanization Techniques

81 91729 Improvement of Display Interpretgtion and
Readability

82 91730 Takeoff{, Letdown, Approach, & La:ding Techniques

4.3
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RDE FY 69
Mg, 67
Pro ject/Task/Subtask Nr,
CONTRI-
CODED BUTION OF
RDE TASK TQO T.O.
T.0, NR, (.l toc 1,0) T.0. NR, TITLE
FDC (Cont'd) FLIGHT CONTROL DIVISION
83 91731  V/STOL Aircraft Control Technology
84 91732 Electrical Primary Flight Control Systenm
Techniques
_835 91733 Remote Visual Displays
86 51734 Illumination Techniques
87 %1735 Primary Flight Controller Design for Transport
Aircraft B
88 91736 Energy Maneuverability Display Techniques
89 91737 Gas Injection Techniques for Control of
Re-entry Vehicles and Interceptors
FDD VEHICLE DYNAMICS DIVISION
90 93801 Unsteady Aerodynamics
91 93802 Thermoelastic Characteristics of Flexible
Structures
92 93803 Dynamic Aerothermoelastic Problems and
Criteria
93 ) 93804 Dynamic Load Technelogy for Aircraft
94 93805 Dynamic Load Technology for Asrospace
Vehicles
95 33805 Flight Vehicle Vibration Prediction and
Cont rol
95 93807 Dynamic Measurement anil Analysis Technology
97 93808 Flight Vehicle Noise Prediction and Control
98 93809 Simulation of High Intensity Noise and
Associated Environments
99 33810 High Intensitv Acoustic Testing Techniques
100 . 93811 Sonic Fatique of Flight Vehicle Structure
101 93812 Sonic Fatique Instrumentation Development
4_4
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RDE FY 69
Aug., 67

Pro ject/Task/Subtask Nr,

CONTRI-

CCDED BUTION OF

RDE TASK TO T.C.

T.0., NR, (,1 to 1.0) T.O. NR. TITLE

¥DF AEROSPACE VEHICLE EQUIPMENT DIVISION

102 90401 First-Stage Type Aerodynawic Decelerators

103 90402 Aerodynamic Decelerator Landing Point Contrcl

104 90403 Heavy Equipment and Personnel Airdrop
Concepts

105 90405 Emergency Crew Escape

106 90406 Personnel Seating anc Restraint Systems

10/ 30407 Aerospace Vehicle Crew Stations

108 90408 Environmental Simulation, Protection. and
Test

109 90409 Vehicle Atmosphere Control

110 90410 Aircraft Thermal Control

111 90411 Space Vehicle Thermal Control

112 90412 Cryogenic Cooling

113 90413 Bearings, Bushings, and Special Components
{formerly Bearings for Ad,~nced Systems)

114 30414 Alighting Gear System Concepts and Simulation
Techniques

115 90417 Aircrew Res e Capability

Ile 90418 Personnel Passive Defense Protection

1o2
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RDE FY 69
Aug, 67

Scale for Task/Subtaesk Contri-
bu:ion to Technical Objective

Potential Breakthrough --c-ececwee-a v-- 1,0
.9
Major Advancement c--cececvcccccccccncas .8

Averaye Evolutionary Advancement ---- .6
(Steady Progress)

e5
Refinement or Improvement ---cce-- ceee L4
.3
Minor Contribution eecececcccncnccaa. 2
.1

NOTE: When a Task or Subtask. supports a
Technical Objective at a contribution of
8 or greater, the Tech Obj engineer's
coordination will be obtained.

4.6
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RDE FY 69
Mg, 67
FORMAT III
SYSTEMS PAYOFF LIST**
Task/Subtask Nr. Title
Engr's Name Symbol Tel., Ext,
Reports Published Title" (C) or (IH) Report _Hr,

Since June 1966
*Indicate after
title (C) for
Contract & (IH)
for In-House

BRIEF STATEMENT OF CURRENT STATE-OF-THE-ART FOR THIS TASK (4 Lines Max,)

SYSTEX NR. | CONTRIBUTION | PAYOFF . BRIEFLY STATE (2 TO 3 LINES; IN
SUPPORTED | OF TASX TO QUANT ITATIVE TERMS, THE SPECIFIC IMPROVEMENT THIS
SYSTEM TASK PROVIDES EACH SYSTEN BEYOND THE CURRENT

(.1 to1.0) | STATE-OF-THE-ART

**1f the contribution of task to system exceeds .7, show SPO coordina“ian,
(Telephone Corrdination is acceptable)

System $P0O Coordination
5-1
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RDE FY -9
Aug, ¢~

Instructions for Systems Payoff List Format 111

In gene:al, the entries to this form are self explanatory,

a. Note that Technical Reports published should reflect whether
it is a Contract or In-House report,

b, Use the attached list of RDE 69 systems to obtain ide: " 1fica-
tion cod? number, i.e,, !, 2, 3, 4, 5. . . . Enter the RDE }Y 69
identification code numbers for the systems supported by this task/
subtask. Insert the contribution value based on the attached contribu-
tion to system scale, (.1 thra 1,0)
< Several sy:tem numbers may be inser ed in on= block if the

contribution value is the same for each system, (See exasple)

d. Note that contribution values greater than .7 require the
S5PO's coordination. Telephon: coordination will suftice,

e. Type the requested information or Format III. Do not merely
refer-nce prior year form entries,




ASD-TR-68-23

RDE FY 69
Mgz, 67
Scale for Task/Subtask Contribution to System
Absolutely Egsentiql -vcccacccnccancaaa emmmracnes cccncsamannean- - 1.0
Failure to have this tec)mology available will prevent
initiation of the systen acquisition phase
Major Contribution ceececcedcacccnccicnc inmccacccnccnnna conmccnos - .9

This technology makes such a major contribution to this system
that if it is not funded by the laboratory the system office
will pr.bably fund it to ensure its availability

Significant Contribution wceccacecccmmccaccinrcnnccacncncnccacnas
Failure to acquire this technology will resulr in a
significant decrease in one or more of th: perforamance
parameters of the system

Substantial Contribution w-crcaccicccccecc . icmccaccccccmcrcnnane
Refinement of System Capability ---... cmmn-- - ——aa
Indirect Contribution ~ceccccemc.camcccs corcaee cercecnne- aec—ea

h.ote A”OCi“im LEL LT LT R L EE L X L R e B T

5-3
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The RDE 69 advanced system descriptions
are classified and will be provided
separately, Each Division office and
each project engineer will be turnished

a copy.
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I.

II.

FORMAT IV

Projeci/Task/Subtask Nr.

Definitions

Limited War - Armed conflict short of gs=neral war, exclusive of
incidents, involving the overt engagement of the military forces of
two Or more nations,

Special Air Warfare - Air Force effort in the following:

a. Counterinsurgency - The entire scope of military, paramilitary,
political economic, psychological and civic actions taken by or in
conjunction with the government of a nation to defeat insurgency,

b. Unconventional Warfare - Includes the three interrelated fields of
guerilla warfare, evasion and escape, and subversion against hostile
states, Unconventional warfare operations are conducted within enemy
or enemy-controlled territory by predominantly indigenous personnel,
usually supported and directed in varying degrees by an external source,

Evaluation Scale

Specifically Applicable and Primarily Intended for LW/SW , ., . . . 1.0

Subsztantially contributes to the systems normally . . ., . . « . « o7
asssciated with LW/SW/COIN e,g., V/STOL and HIT
Missile, etc,

Indirectly Applicable and not Primarily Intended for LW/SW ., . . . 3

Re!llotel‘j Associated with Lw/s“ ¢ ® o o & 8 & L e e @ @ e & o o o & nl

Using the above scale and definitions, evaluate the contribution this
task/subtask has toward (I) Limited War (LW) and (II) Special Air
Warfare (SW). Also, if I or II apply, indicate with an XX which of the
3 other categories (III Interdiction (IN), IV Close Support (CS) and/or
V Logistics (LG) are applicoble,

Contribution

I. Limited War (LW)
I, Special Air Warfare
III. Interdiction (IN)
IV, Cloae Support (CS)
V. Logistics (LG)

108
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ROE FY 69
Sept, 67

EXAMPLE INPUT

This example is based on an actual inpat from
last year; some values shown were changed to
cover all aspects for sxample purposes
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RDE FY 69
Aug, 67
FORMAT II

Project/Task/Subtask Nr, 146702-1

SUPPORT OF AIR “CE FLIGHT DYNAMICS LABORATORY
FY-6% Technical Objective (T.0.'s)

For each task/subtask, insert the contribution (,1 to 1.0), this effort
mokes toward the accomplishment of the respective Technical Objectives, The
scale that defines the contribution values is attached,

If your task/subtask supports a T,0, at a contribution of .8 or greater,
the Technical Objective engineer's coordination should be entered immediately
after the contribution value, The purpose of this coordination is to in-
craase Laoboratory engineer-to-engineer communication., Basically, this
reflects professinnal courtesy,

CONTRI-
CODED BUTION OF
RDE TASK TO T.O.
T.0. NR., (.1 to 1,0) T.0. NR, TITLE
¥OT STRUCTURES DIVISION
0l L6 93601 Structurc. Testing Criteric
02 336C2 Thermal Appliration and Control
03 93603 Turbulen-e Data Measuring Techniques and
Systems
04 93604 Inst rumentation for Measuring Structural
Respecnse
05 .6 93605 Structural! Design “or Fiber Reinfcrced Air-
cratt Structures
G6 6 93606 Red tion of Aircraft Structural Valnerab:ility
c’ 33 17 Siructural Fastening Tachniques
08 _ 2 W08 Digpersion Strengthened Mctel Structures I
09 b 93629 Hypertheraantic Structural Configus itions
_ Research
10 .6 93610 Structural Design Concepts “nr Variable.
Geometry Litting Surt~ces for Reentry
Vehicles
i 9361l Structurcl Desagn Crivevia for V/STOL Aircratt
12 33612 Empirical Londe Eveluation, Interpretation,
and Anciysis
i3 L4 93613 Structural Design Crileria for “erospace -
Vehicies
T4 .S Bada 2304 Structurail Anoiys:w Method:
RS _‘3_ Ard 92l Structurc: Fat:gue Analysis Methods
N ) el Mareuver fLboads Dynamic Wind Tunnel Simalction
it ERL S Tuibuience Generation System
A N 93618 Structures for Hypersonic Veh:icles
is .6 23619 Comensite Constraction for Flight Vehicle
St —~ictures
20 33620 Beryilium Structural Technclogy
-3
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RDE FY 69
g, 67

Project/Task/Subtask Nr, _146702-1

CONTRI-
CODED BUTION OF
RDE TASK TO T.O.
T.0. NR, (.1 to 1.0) T.0. NR. TITLE
FDM FLIGHT MECHAJICS DIVISION
21 91801 Low Speed Characteristics of Hypervelocity
- Vehicles
22 91802 Supersonic Boundary Layer Control
2 91803 Inlet Boundary Layer Analysis
24 91804 Airframe- Inlet-ﬂnginc Compotibility
25 91805 Hypersonic Inlets - Supersonic Comiustion
2 91806 rsonic Inlets - Dual Mode Combuxtion
27 91807 Hypersonic Boundary Layer Pher.omena
28 91808 Flight Mechanics of Re.entry Wake
29 91809 Aerodynamics of Multicomponent Vehicles
30 91810 Aerodynamics of Hypersonic Confiqurations
31 91811 Aerodynamics of Low Density Flow
32 91812 Effects of Aerodynamic Heating on Hypervelocity
Vehicles i
33 91813 Vehicle Phiysiochemical Environments
34 91814 Vehicle Synthesis Pr
35 91815 Performance Simulations Application to Vehicle
* < Operations
36 91816 Maneuvergbil ity Optimization
37 91817 Aerothermodynamic Testing Techniques
38 91818 Hypervelocity Gasdynamic Simulation
39 91819 Hypervelocity Flow Measuring Techniques
40 91820 Hypervelocity Facility Magnetohydrodynamic
Accelerators
41 91821 Improvement of Experimental Prediction
‘ Techniques for V/SfOL Configurations
a2 -« 91822 Aerodynamic Prediction Techniques for 751'“.
L ' Ai rcraft
43 91823 V/STOL Propulsive Aerodynamics
44 91824 Hypersonic Exhoust Nozzles for Supersonic
Combustion Romijet Applications
45 - .S 91825 Airframe - Exhaust Nozzle Integration
46 ) . 91826 Hyperso~ic Vehicles
a7 91827 Aerospace Vehicle Integration
48 91828 Facilities for Thermal Testing of Re-entry
Heat Protection Materials
49 918529 Hypersonic Variable Geometry Confiqurations
50 91830 .  Effect of Ablation on Draq
51 91831 Effect of Nose Biunti_g on React _LMMorL
52 91832 Turbulent Reacting Flows
53 91833 Fluid Dynamic Drog in Low Jensity Flows
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RDE FY 63
B Mg, 67
i Project/Task/Subtask Nr, _ 146702-1
CONTRI-
CCDED BUTION OF
RDE TASK TO T.O.
T.0. MR, (.1 to 1,0) T.O. NR, TITLE
FpC FLIGHT CONTROL DIVISION
54 91701 Contral System Anclysis, Synthesis, and
imizotion Techni
35 31702 Gravity Gradient Techniques at Synchronous
Altitude _
56 91703 Flexible Vehicle Dynamic Response Control
S7 91704 Aerodynamics of Stability and Control
58 91705 V/STOL Stability and Control
59 91706 Handling Qualities Criteria for Aerospace
__Vehicles —
60 91707  Self-Adaptive and Invariant Flight Control
—_ Technology
61 91708 Energy Management Concepts
62 91709 Self-Learning Flight Control Systems

T__S 29"
63 91710 Space Vehicle Attitude Control and
Stabilization Techniques

64 91711 Integrated Flight Control Systems
65 91712 Flight Control Reliabilit
66 91713 Aerospace Vehicle Flight r rol Actuation
Techniques . :
67 91714 !‘luidiéZPlucric Contral /- -i.iques :
68 91715 Control Dutc System ~ach ol
69 91716 Air-Mass Referenced Dota Meosurement
Techniques
70 91717 Vehicle Attitude and Rate Sensing Technige: ;
71 91718 Exo-Atmosphere Sensing Techniques :
72 91719 Transducers for Vehicle Controls in Severe
Environmental Conditions :
73 51720 Propellant and Propulsion Energy Management L
Technoloqgy
74 91721 Vector Thrust and Thrust Related Parameter ?
Mecsurement Technol — 5
73 91722 Propellont Data Heasurement Technology !
76 91723 Propulsion Performance Assessment and
‘ Prediction

77 91724 __ Rodiation Resistant Design lechniques
78 91725 Exploitaotion of Modern Physics Phenomena for

Control Data Measurement

79 91727  Wind Tunnel Simulation of Gust and Maneuver
Response aond Control ;
80 9T7'2§ Display Mechanization lechniques -
81 91729 Inprovement of Display Interpretation and .
Readability ¢
82 .S 91730 _ hakeoff, Letdown, Approach, G Lcmdigg_?echniques
7-5
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CODED
RDE

T.0. NR,

ROE FY 69
Mg, 67

Project/Task/Subtask Nr. 146702-1

CONTRI-

BUTION OF

TASK TO T,O.

(.1 to 1,0) T,0, NR,

FOC (Cont'd)
"33

TITLE

FLIGHT CONTROL DIVISION

91731  V/STOL Aircraft Control Technology
84 91732 Electrical Primary Flight Contral System
__Techniques
85 51733 Remote Visual 1 Displays
86 91734 Illumination Techniques
87 91735 Primary Flight Controller Design for Transport
__Adircraft
88 91736 Energy Maneuverability Display Techniques
89 91737  Gas Injection Techniques for Control of
Re-entry Vehicles and Interceptors
FDD VEHICLE DYNAMICS DIVISION
950 93801 Uns*eady Aerodynanmics
91 oAU 93802 Thermoelastic Characteristics of Flexible
E Structures
92 93803 Dynamic Aerothermoelastic Problems and
Criteria
93 93804 Dynamic Load Technology for Aircraft
94 93805 Dynamic Load Technology for Aerospace
__Vehicles
95 93806 Flight Vehicle Vibration Prediction and
Cont rol
96 93807 Dymamic Measurement ani Anaclysis Technol
97 93808 Flight Vehicle Noise Prediction and Control
98 93809 Simulation of High Intensity Noise and
) Associgted Environments
99 93810 h_Intensity Acoustic Testing Techni
100 93811 S-o-g'ic Fatique of Flight Vehicle Structure
101 93812 Sonic Fatique Instrumentation Development
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RDE Fi 69
Aug, ¢?

Project/Task/Subtask Nr, _ 1L6702.1

CONTRI-

CODED BUTION OF

RDE TASK TO T,O.

T.0. NR, (,1 to 1.0) T.O, NR, TITLE

A AEROSPACE VEHICLE EQUIPMENT DIV.i>ION

102 904491 First-Stage Type Aerodynamic De :lerators

103 9040° Aerodynamic Decelerator Landin_ ‘cint Contiol

104 90403 He:vy Equipment and Personnel Aird:op
concepts .

105 90405 Faergency Crew Escape o

106 90406 Personnel Secting and Restraint Sys:iems

167 904G 7 Aerospace Vehicle Crew Statiors R

108 .3 0408 Environmentcel Simulation, Frot. -tion and
Tes* o

109 90-.5_9- Vehiclc Armosphere Control

11¢C 9 __:5- __Aircraft Thermal CTontrol

111 . 941 ___Space Vehicle Thermal Control .

112 5044, ‘Cryogenic Cocling _

113 90413 Bearinzs Bushings, and Special C mp ment
({formerly Bearings for Advanced Syt ms

114 90414 Alighting Gear System Concepts and 4.0 1i@ ion
Techniques

115 90417 Aircrew Rescue Capcbility

1ie 90418 Personnel Passive Defense Prot=ction

—
—
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RDE FY 69
Aug. 67
PORMAT III
SYSTEMS PAYOFF LIST**
Task/Subtask Nr, 146702-1 Title Thermselastic Structural Analysis
Ingr's Name __Gene E. Maddux Symbol FOTR Tel, Ext, 55689
Ruports Published Title™ (C) or (IH) Resort Nr,
Since June 1966 "Approximate Structural Analysis
“Indicate cfrter Technigues' (C) =i D=00=
Eitle (C) for "Expermental Test Program to Verify
Contract & (IH) Thermal Analysis' (C) =4 B-00~-

for In-House
—Math, Analysig of Heat Conduction" (TH) __APFDL~-TR-66-16

BRIEF STATEMENT OF CURRENT STATZ-OF-THE-ART FOR THIS TASK (4 Lines Max,)

Thermal stresses are determined for small portions of a vehicle by both handbook

being cmployed to visualize stress pattemms.

SYSTEM NR., | CONTRIBUTION PAYOFF - BRIEFLY STATE (2 TO 3 LINEg} IN

SUPPORTED OF TASX TO QUANTITATIVE TERMS, THE SPECIFIC IMPROVEMENT THIS
SYSTEM TASK PROVIDES EACH SYSTEM BEYOND THE CURRENT
(.1 to 1.0) STATE-OF-THE-ART
3,4,7,8, Improved thermal stress analysis techniques will
9,10,11 .6 provide more accurate designs and improved life

predictions, thus leading to the ability to carry
greoter payloads with smaller margins of safety,

< -] (Same as above)

16 i .8 (Same as above)

*¥1f the contribution of task to system exceeds .7, show SPO coordinu~ion.
(Telephone Corrdina.ion is acceptalle)
SMvV.2 S20 Coordination Maj. Rockheart 6/5766

7-8

System
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II.

RDZ FY ¢
Aug. 67
FORMAT 1V

Projec¢/Task/Subtask Nr, _146702-1

Definitions

Limited War - Armad conflict short of ganeral war, exclusive of
incidents, invclving the overt engagement of the military forces of

Two Or more nations,

Special Air Worfare - Air Force effort in the following:

a. Counterinsurgency - The entire scope of military, paramilitary,
political ecoromic, psychological and civic actions tak:y by or in
conjunction with the government of a nation to defeat insurgency.

b, Unconventional Warfare - Includes the three interrelated fields «
guerilla warfare, evasion and escape, and subversion against hostile
states, Unconventional warfare operations are conducted within enem:
or enemy-controlled territory by predominantly indigenous personnel,
usually supported and directed in varying degrees by an external sou:

Evaluation Scale

~pe-ifically Applicable and Primarily Invended for LW/SW . . , . .

Substantially contributes to the systems normally . . . . . + + &«
associated with LW/SW/COIN e,.g., V/STOL and HIT

Misgile, etc,

Indirectly Applicable and not Primarily Intended for LW/SW , . . .

Remotely Associated with LW/SW . . . . . ¢ 4+ ¢+ ¢ o o o s o s o s =
Using the above sccle and definitions, evaluate the contribution thi:
task/subtask has toward (I) Limited War (LW) arxd (II) Special Air
Warfare (SW)., Also, if I or II apply, indicate with an XX which of 1
3 other categories (III Interdiction (IN), IV Close Suppart (C5) and,
YV Logistics (LG) are applicable.

Contribation

I. Linmited War (LW) .9
II, Special Air Warfare .9
III. 1Interdiction (INj} xX

IV, Close Support (C3) i
xXx

V. Loagistics (LG)

7-9
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SAMPLE INPUT DATA FOR SPECIFIC TASK
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TUORMAT 11

Project/Mask/Subtask Mr. lis70.

SUPPORT OF AIR FORCE FLIGHT DYNAMICS LABORATORY
FY-69 Technical Objective {T.0,'s)

For each task/subtask, insert the contribution (,1 to 1,0), this efforxt
maxes toward the accomplishuwent of the respactive Technical Objectives. The
sunle that defines the contribution values is attached.

If your task/subtask supperts a T.O. at a contribution of .8 or greeter,
the Technical Objective engineer's coordination should be entered immedintely
after the contribution valuc, The purpose of this coordination is to ia-
crease Loboratory englinesr-to.engineer communication, Hasiczlly, this
reflects professional courtesy,

CONTRI-
COLED BUTION OF
RDE TASK TO T, O,
T.2. NR, (.1 t51,0) T.O0. NR, TITLE
FOT STRUCTURES DIVISION
Ol L9 Wl Jepsiok D30 Stro~trv-~1 Testing Criteria
"0z .3 KA Klope# 93602 Thermol Apolication and Control
03 93603 Turbulence Data Measuring Techniques and
Systems
04 93604 Instrumentation for Measuring Structural
1.0 J L. flocimeavs Response
05 93605 Structural Design “or Fiber Reiniuiced AiL-
.8 E, Cwnr craft Structurec
06 93606 Reduction of Aircraft Structural Valnerchb.laty
07 9L 93607 Structural Fastening Techniques
_08_ Y/ 93608 Di:persion Strenqthened Metal Structures
09 93609 Hyperthermantic Structural Configurations
.9 y/qbl Sckl Research
10 93610 Structural Design Concepts for Varioble-
Geometry Lifting Surfaces for Reentry
L9 Vehicles
11 93611 Structural Design Criteria for Y/STOL Aircraft
12 93612 Empirical Loads Evaluction, Interpretation,
and Analysis
i3 93613 Structural Design Criteria for Aerospace
Vehicles
14 L9 Km Andar 93614 Structural Analysis Methods
15 B 4 UWeep 93615 Structural Fatique Analysis Methods
16 93616 Mancuver Loads Dynamic Wind Tuniiel Simulation
1/ 93617 Turbulence Generation System
18 .9‘)/&}&,1 93618 Structures for Hypersonic Vehicles
19 N ; 93619 Composite Construction for Flight Vehicle
9 #!«L Structures
20 29 F Beererr 93620 Beryllium Structural Technology
4.1




T .31
Kor Y o9
g, 67
Project/Task/Subtask Nr. 136702
CONTRI.
cIovp BUT ION OF
RDZ TASK TO T.O,
T.0, NR, (.1 to 1,G) T.O, NR. TITLE
oM FLIGHT MECHASICS DIVISION
21 91801 Lc - Specd Characteristics of Hypervelocity
Vchiclies
22 91802 Supernonic Boundary Layer Control
23 91803 Inlet Boundary Layer Maly -
Z4 91804 Airframe-Inlet-Engine Comput.bility
25 91805 Hypersonic Inlets - Super:onic Combustion
26 91806 Hypersonic Inlets - Dual Mode Combusticn
27 91807 Hypersonic Boundary Layer Phenomcna
’8 91808 Flight Mechanics of Re-entry Wake
29 31809 Acrodynamics of Multicomponent Vehicles
30 91810 Aerodynamics of Hypersonic Configurations
31 91811 Aerodynamics of Low Density Flow
32 21812 Eifcets of Aercdynamic Heating on Hyperveiocity
.4 ) Vehicles
33 “load Vehicle Pl.ysiochemical Environments
24 91814 Vehicle Synthesis Program
35 91815 Performance Simulations Applicatrion to Vehicle
Operaticns
3o 91816 Mancuverability Uptimization
37 91817 Aerothermodynamic Testing Technigues
38 91818 Hyoervelocity Gasdynamic Simulation
i .2 91819 Hypervelocity Flow Measuring Techniques
40 91820 Hypervelosity Facility Magnatohydrody.amic
e Accelerators
41 Yi0ua Impiveenont ol Experimentol Prediction
Techniques for V/STOL Configurations
42 91822 Aerodynamic Prediction Techniques tor V/STOL
Aircraft
43 91823 V/570L Propuls ive Aerodynamics
44 91824 Hypeyrsonic Exhaust Nozzies for Supersonic
Combustion Ramjet Applicatiens
45 91825 Airframe - Lvhoust Nozzle Inteqration
46 ».826 Hypcrsoric Vehicles
47 91827 Ac-ospace Vehicle Integration o
48 91828 Facilities for Thermal Testing of Re-cntry
Heat Protecrion Materials I e
- .5 91429 Hypersonic Varialy' » Geometey Conts. “’-"i,'v‘ 0 _
:1(« 91430 Lftecy of Ablation on Deog _"» i ‘.
5 91831 Effect ot Nose Blunting on dea: ting Boundary
52 91832 Turbuleat Reacting Flows .
53 91833 Fluid Dynamic Drag in Low Density Flows

4-2
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ROt FY ¢

A, s/
Project/Task/Subtask Nr, _ 134702
CONTRI-
CODED RUTION OF
ROZ TASK TG T.C.
T.0, NR. (.1 to 1,0) T.C. NR, TITLE
FoC FLIGHT CONTRCL DIVISION
o4 917Gk Control System Analysis, Synthesis, ond
Cptimization Techniques _
55 91702 Gravity Gruuiént Tochnigques at Synchronous
o Altitude
56 21703 Flexible Vehicle Dyncmic Re:ponce Control
57 31704 Aerodynamics of Stability and Control — )
58 91705 V/STOL Stability and Control
59 91706 Handling Qualities Criteria fox Aerospace
Vehicles
60 91707 Self-Adaptive arnd Invariant Flight Control
. Technology
61 91708 Encrqy Manaqement Concrpls ' o
62 91709 Sclf-Learning fligqht Control Syrtems
63 91710 S, .ce¢ Vehiele Attitude Control and
Stabilizaotion Techniques -
64 91711 Inteqgratred Flight Control Svstems
65 91712 Flight Control Reliability
66 91713 Aerospace Vehicle Flight Control Actuation
Techniques
67 91714 Fluidic/Flueric Control Technigues
68 91715 Control Duta System Technology
69 91716 Air-Mass Referenced Datu Mcasurement
Techniques
70 91717 Vehicle Attitude and mate Senwang Techaiques
71 91718 Exo-Atmospher2s Sensing Techniques
72 51719 Transducers for Veh: -~ Controls in Severe
Environmeaial Cune aGns b
73 91720 Propellant and Propulsion Energy Management
Technoloqy ~
74 91721 Vector Thrust and Thrust Related Parameter
_ Mea urement Tecnnology
75 91722 Propellant Data Measurement Technolouy
’6 91723 Propulsion Performance Assiessment and
Pyodiction
77 91724 Radsation Recistant Desigqn Techniques .
78 91725 Exploitation of Modem Physics Phenomena fox
Control Data Measurement
79 91727 Wind Tunn:l Simulation of Gust nnd Maneuver
Responte and Control
80 91728 Display Mechanization Techniques
81 91729 Improvement of Display Interpretation and
— Readability
82 91730 Takeoff, Letdown, Approach, & Londing Techniques




CODED

RDT
T.0. NR.

Project/Task/Subton~ Nr, 134702

CONTRT.

BUTION OF

TASK TC T @,

.1 te 1,0) T.0. NR,

FDX {Cont'd)

TITLE

FLIGGT CONTROL DIVISION

83 91731  V/5TOL, Aircraft Control Technolnqy
84 91732 Electrical Primary Flight Control System
Techniques
85 91733 Remote Visual Displays
85 91734 Illumination Techniques
87 91735 Primary Flight Controller Design for Trangport
Aircraft
_88 91736 Enerqy Maneuvcraobility Display Techniques
49 91737 Gas Injection Techniques for Control of
. Re-entry Vehicles ord Interceptors
FDD VEHICLE DYNAMICS DIVISION
90 93801  Unsteady Aerodynamics
91 93802 Thermoelastic Characteristics of Flexible
-7 otructures
92 93803 Dynamic Aeroths.moelastic Probiems and
Criteria
93 93804  Dynanic Load Technoloqy for Aircraft
94 93805 Dynamic Load Technology for Azrospace
_ — Vehicles N
95 ’ 93806 TFlight Vehicle Vibration Prediction and
- Cont ol S
95 53807 Dymamic Measurement ani _Ancly ..o Tec. .ology
97 93808 Flight Vehicle Noise frediction and Conuiol
o 23809  Simulatisn o€ UTCh Tatensitv Noise and
Associgted Environments .
99 9381lU___ High Intensity Acoustic Testing Techniques
100 * %3811 _Sonic Futigque of Fiight Vehicle Siru. _:o
101 .8 W.X. Shilling 93812 Sonic Fatigue Instrumentation Development

19
- e




Project,/Task/Subtesk Nr. _ 134702

CONTRI-
BUTION OF

TASK TO T,O.

(,} to 1.0) T.O. NR. TITLE

AL TOGPACE VEHICLE FQITPMINT DY ISICN

90401 First-Staqe Type Acrodynamic_iw:cclerator

90402 Acrodynomic Decelerator Landin: Point Control

90402 Heavy Equipment and Personnel Ai,drop
Concepts

90405 Emergency Crew Escape

90406 Perseonnel Secat:ng or i Retraint Lystems

95407 Arro.pace Vehicle Cr w Stotions

9C40R Environmental Simularion, Protection, and
Teot

50409 Vehicle Atmosphere Control

90410 ireritt Therwal Cont rol

90411 Space Yehicle Thermel Control

90412 Cryogenic Cooling

90413 Bearings, Bushings, and Special Components
(formerly Bearings for Advanced System:)

50414 Alighting Gear System Concepts and Simulation
Techniques

90417  Aircrew Rescue Capability

90418  Personnel Passive Defenze Protection




ARDY TH Am-23

ow T 69
Aug, 67
FORMAT III
SYSTEMS PAYOFF LIST""

Task/Subtask he, 134707 — Title Measuremgnl of Simuclural Resnaosc

Engr's Name _ Dwight O. Fearnow Symbol _ FDIE Tol. Ext., _sppp7

Reports Published Iiﬁli' {€) or (IH) Repori Nr,

Since June 1966 Design and Construction of a Liquid lLevel

* ndicate after Temperature Transducer ([4) AP yL-TR-66-11

title (C) for Feas:bility Study for the Develapment of a

Contrcot o (IH) Fatigue Damage Indicator ¢ ) APFDL-IR- 6 230

for In-House Development or a Straln Measuring Standard for

Temperatures up to 2500°F (¢} NBS Report 9535

BRIEF STATEMENT OF CURRENT STATt-OF-THi -ART FOR THIS TASK {4 Lines Max.)

Strain measurewent to 1500°F max{mum ynder {deal condirions far shore AL AOdS T e

weasurement to 2800°F long time, 3400°F short time. Surface lab standards ro 3000°F

Fatigue damage indicator feasibility shown at room temperature. Deflection Lraospissian

to 3500°F. .

SYSTEX NR, | CONTRIBUT ION PAYOFF . BPRTEFLY STATE (2 TO 3 LINIS) IN

SUCPORTED OF TASX TO QUANTITATIVE TERMS, THE SPECIFIC IMPROVIMUNT THIS
SYSTEM TASK PROViIDES CACH SYSTEM BEYCND Thi (URWENT

(.1 to 1,0) STATE-OF-THE-ART

Structural (ntegrity tests tor these systems will draw upon
the technoiogy nf structure! response messuremcnt provided
by this task. Specfally, elevated tewperature strain meas-
ur ements and temperature distriburion aeasutemente gra.
required.

The etructural integrity program tor this system requites
10. .8 relfable, accurate, lung term structural response {nstrument-
ation belqa developed under this tasik, Rlevaled Lempgral te
strain measurement and elevated temperature fatigue sensors
are required.

5,6,7,8,9,
11,13, sod
14, .6

—

12 .9 flevated temperature strain, heac {lux, teaperature, and

delliection seasurement {s esszntial to the develspment of this
system.

“I.f the contrilution of taskx to system sxceede .7, show SPO coordxnnin.)al.l, .
(Telephone Co-rdination is acceptable) Svatem 10 No 5PC eximts /&

System 30 spnd 12 SPO Coordination w‘mvm

€_1
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R-68-23

II.

Aug, &7
FORMAT Iy

Project/Task/Subtosk Nr. 134702

Ocfinitio

IB'I

incidents, involving the overt engagement of ths military forces of
tv) Or more natrions.

Specaa. Alr Warfars « Air Force effort in the following:

a. Counterinsurcsencv - The entire scope of military, parami itary,
political economic, psychological and civic actions tamen Yy or .n
conjunction w.th the government of o nat.on to defcat insurgency,

b. Unconventional Warfare - Includes i~ thres ainte.rzlared fields of
guerilia warfars, evasion and escape, and subversion againat hosti e
states. Unconventional warfare operations are conductcd wWithin enemy
or enemy-controlled tarritory by predominantly indigenous personnel,
usually supported and directed in varying degrees by an extarnal so rce.

Evaluation Scale

Specificaily Applicable and Frimarily Intended fox LW/SW, ., . . ., 1,0

.9
.8
Substantially contributes to the systems NOIMAliY ., . o 4+ o » + .7
associated with LW/SW/COIN a,g., V/STOL and HIT
Mis=ile, eotc,
)
.5
L4

Indirectly Applicable and not Primarily Intended for LW/SW . . . . .3

Hemotely Associated with LW/SW . . ., . . . . ., . . . « .+ v v . . .1

Using the agbove scale and definitioni, evaluate the contributaion thas
tark/subtask has toward (I) Limited war (LW) and {II) Special Aar
Warfore (SW), Also, if I or 1I appiy, indicate with an XX which of the
3 other categoxies {I'I Interdiction (IN), IV Close Support {CS) and/or
V Logistice (LG) are applicable,.

Contraibution

I. Limived War {LW) 3

II, Spacinl Air Warfore - .
III. Interdiction (Li} _ _xx o
TV, Cloae Support (CS) xx

. Logistice (LG) XX
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Secunty Classification

DOCUMENT CONTROL DATA - R&D

fSecurice lassrtication o e he £ o atstrac D oand indexing annotasioan must be entered when the cvesel! sope ooy L Nl e
UUORIGINATING RS Tio v Corpuorala author da HESORT SEC M v 0 A AT
o .
Deputy r or Engineering bm,I,ASSlﬁ,,e - -
Aeronautical Systems Division 2 Guony

Wright-Patterson Air Force Base, Qhio

3 REPORY TITLE

RESEARCH AND DEVELOPMENT EFFECTIVENESS PROGRAM 1968 (RDE 69)
A Management Tool To Allocate the Budget of a Research Organization

4 DESCRIPTIVE NOTES rTypo of report end inclus:ve daten)

S AUTHQORS) ‘L ast name frrat name n:i oai;

Robert R. Jurick
James I, Bittle, It

6 REPO AT DATE 78 TOTAL NO OF PAGES TIb NG OF REFS

Julv 1958 141 ‘ ]
Sa D rwal 7=~‘ 'HVNA:;‘A n:‘;i ’ S& CRIGINATCOR'S RIPORT NUMBE. €
RIS ASD-TR~68-23

b DTHER REFORT NO¥S! ‘A nv other numbers that may be 8a1a:gned
th:n report)

0O A AILAAIL T _iMiTe fioN NOTICES

This document has been approved for public release and sale: its distribution is
unlimited,

11 SUPPLEMENTARY NOTES

TKZ SPONSORING MILITARY ACYIVITY
Deputy For Engineering
Aeronautical Systems Division

1
| Wright-Paiterson AFB, Ohio

13 ABSTRACT

A formulation and digital computer program is presented as a management tool to al-
locate the budget of a research orgaui ation, It has been designed to meet the specific needs
f the Air Force Flight Dynamics Laboratory at Wright-Patt.. son Air Force Base, Ohio,
instructions are included to enable the program to be used by any research organization.
he value of a specific research task is defined and an optimization technique is employed
o maximize the total value achieved for a given yearly budget constraint of the organization.
A maximum of 250 research tasks may be considered. The program performs a yearly
optimization for up to five years, It generates a number of reports which indicate the
grogress of each research task during wic given time period and the effect of this progress

n other organizational entities.

DD ‘™. 1473 UNCLASSIFIED

Security Classification
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Security Classification
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15,
KEY WORDS

LINK A LINK © LINK C

ROLE wT ROLE wT MOLE

Budgetary Constraint

Research Task Objective Coefficient

Optimal Resource Allocation For Research Tasks

1. ORIGINATING ACTIVITY: Entcr the name and address
of the contractor, subcontractor, grantee, Department of De-
fense activity or other organization (corporate author) issuing
the report.

24. REPORT SECURITY CLASSIFICATION: Enter the over
all security classification of the report, Indicate whether
‘“Restricted Data’’ is included Marking is to be in accord-
ance with approprniate security regulations.

2b. GROUP: Automatic downgrading is specified in DoD Di-
rective 5200. 10 and Armed Forces Industrial Manual, Enter
the group number. Also, when applicable, shew that optional
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